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BRIDGE  TO 


MEASURE 


IMPEDANCE 


Z-Y  Bridve  measures  impedance  charac¬ 
teristics  of  a  “Dynapoise  Drive”  self¬ 
balancing  recorder  element.  A  G-R  Type 
I2I0-C  Unit  Oscillator  is  used  as  bridge 
generator,  and  a  C-R  Type  1 21 2- A  Unit 
Null  Detector  indicates  bridge  balance. 


CIRCLE  I  READERS  SERVICE  CARD 


Accassorios  Racammandad: 

Type  1210-C  Unit  R-C  Oscillator 
Type  1212-A  Unit  Null  Detector 


$ito 

$145 


IVrite  For  Complete  Information 

wa  aSLl.  OlltaOT.  Our  Ontnct  Sales 
orricas  Sr«  staffao  by  snaM>s«rt  sspaciaity 
tr»M>M  to  help  you  m  ttw  ssisction  ol  mtlru. 
monis  pno  mMsurnf  systoms  bost  suilM 
lo  your  nsods  are  rrsicoms  your  urquinos  — 
srSI  help  lolvs  your  proWoms. 
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Type  1603- A  Z-Y  Bridge. .  .$370 


SPECIFICATIONS: 


Impadanca  and  Admilfonca  Ranga 

R;  ±1000  ohms  G:  ±1000  fiitlios 
X;±1000ohms  B ;  ±  1000 Mml<os 


Accuracy 

RorG:±[l%-l-(2  ohm  or  2  umho)] 

X  or  B.  ±^\%  +  ^  johmsory  umhoj  J 

f  is  operating  frequency,  1,  is  frequency  setting 
of  panel  selector  switch. 

Impedances  of  less  than  lOOlt  (or  100  Ninhos) 
can  be  measured  on  "Initial  Balance"  dials  with 
considerably  greater  accuracy  — 

R  or  G:  ±  [1%  +  (0.2  ohm  or  0.2  Mhiho)] 

XorB:±|^l%  +^^^**ohmor0.2|-Mmhoj  J 

Fraguancy  Ranga  —  20  Cycles  tO  20  kc 


Maximum  Appliad  Valtaga 

130  volts,  rms  on  bridge  gives  less  than  32  v  on 
unknown 


Ever  try  to  identify  an  impedance,  only  to  find  its  value  outside  the 
bridge's  range?  This  can't  happen  if  you  use  the  General  Radio  Type 
1603-A  Z-Y  Bridge  —  it  measures  any  impedance,  from  short  circuit 
to  open  circuit,  real  or  imaginary,  positive  or  negative,  over  the  com¬ 
plete  audio-frequency  range. 

Proof  of  the  Z-Y  Bridge's  versatility  is  demonstrated  by  its  application  at  The 
Foxboro  Company,  manufacturers  of  "Dynalog"  self-balancing  recorders,  indicators, 
and  controllers.  These  instruments  are  used  in  industrial  processing  for  the  measure¬ 
ment  of:  temperature,  pressure,  humidity,  voltage,  flow,  weight,  thrust,  drag,  dis¬ 
placement,  and  many  other  variables.  Many  of  these  applications  require  "special'* 
Dynalog  instruments  with  modified  input  characteristics  to  match  specialized  trans¬ 
ducers  —  and  Foxboro  engineers  rely  on  the  bridge  that  can  measure  all  these  char¬ 
acteristics  accurately  .  .  .  the  G-R  Type  1603-A  Z-Y  Bridge. 

If  your  requirements  call  for  flexible  impedance  measuring  equipment,  consider  the 
General  Radio  Z-Y  Bridge  .  . .  the  Bridge  that  gives  you 
built-in  versatility  at  no  extra  cost. 
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Hi^h  Current  DC  Supplies 


Respunse...Higli  Amps. ••External  Sensing 


MA2B-12S  I 

Output:  28VOC nominalat  125amp«.  I 

(tagulation  accuracy  of  ±  0.2%.  | 

RippI*:  <  1%  RMS.  I 

Ratpona*  tima:  <0.1  aacond.  I 

Cholca  of  input  voltago:  208.  230,  I 

or  460  VAC.  3-phaao.  | 

Woight:  225  pounda. 

$1160  in  cabinot.  * 

Modal  MR36-30 

Output  currant.  0-30  ampa.  output  | 

vottaga,  5  to  36  VOC  continu- 
oualy  adjuatabla  with  ragulation 
±  0.25%  againat  lino  or  load 
change. 

Raaponaa  time  of  0.2  aacond. 

Input  voltage:  105  to  125  VAC, 
aingla-phaea. 

Weight:  175  pounda. 

$890  in  cabinet . 

Aiao  auppliad.  aa  Modal  MR36-15. 
with  output  currant  0-15  ampa. 
otharwiaa  alnTtllar. 

Weight;  100  pounda. 

$495  in  cabinet.  * 

•ISO  AND  300  AMP 

MOOEIS  NOW  AVAIIAIIE.  j 

Sfr  the  MobalronM  —  i 

Hint  ull  the  itetr  Sorensen 
Pott  er  Snpitly  developments 
—  Imlh  4(1  and  !)(. 
at  onr  W  ESC.iUS  exhibit. 

Booths  1353-1354 


Two  now  high  output  power-packs — with  response  time 

ranging  from  0.2  second  down,  and  with  transistorized 
power  reference  and  magnetic  Eunpliher  power  control 
circuits  for  trouble-free  performance — that’s  just 
part  of  the  story  on  these  Sorensen  DC  power  supplies. 

One  nKxlel  supplies  an  output  of  18  to  36  VDC  at  125 
amperes;  the  other  provides  5  to  36  VDC  at  0  to  30  amps. 
Zener  diode  reference  circuit  Etssures  sharper  regulation, 
and  the  external  sensing  provision  puts  this  precise 

control  at  the  load.  Silicon  power  rectifiers  and  complete 
tubeless  design  increase  durability  with  reduction 
in  weight — and  greater  saving  in  size. 

Get  the  full  story  from  your  Sorensen  representative. 

Or  write  for  technical  data. 


S 

CONTROLLED  POWER  FOR  RESEARCH  AND  INDUSTRY 
SORENSEN  &  COMPANY,  INC. 

RIcharda  Avenue,  Sauth  Norwalk,  Connecticut 


In  Europe,  contact  Sorensen. Ardag.  Elchstrasie  29.  Zurich.  Switzerland,  for  all  products  Including  50  cycle.  220  volt  equipment 
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DARK  STARTING  VOLTAGE 


REPEATABILITY  (maximum  shift  in 
operating  voltage  between  succes¬ 
sive  firings) 

VOLTAGE  JUMP  (maximum  sudden 
jump  in  operating  voltage  when  operat¬ 
ing  current  is  varied  slowly  over  specified 
range) 

STABILITY  (during  500  hours  at  150°C) 

DRIFT  (maximum  voltage  change  during 
the  one  hour  Stability  Life  Test) 

VOLTAGE  DROP  (at  2.5  mA) 


MIL  Limit 
Maximum 

Typical  I 

CK  S6StWA 

115 

103 

100 

10 

i  5 

! 

I 

i 

<1 

1.5 

0.5 

1 

I  200 
_ — 

50 

83.5  to  86.5 

84  to  86 

There  is  a  Raytheon 
Voltage  Regulator 
and  Reference  Tube 
for  every  commercial 
and  military  service. 

Ask  for  a  roprint  of 
Raytheon  technical  paper, 
entitled‘’New  Voltage  Ref¬ 
erence  Tubes  For  Severe 
Environmental  Conditions." 


INDUSTRIAL  TUBE  DIVISION  N.wt.n, m...., . 55 chop.isf..Bifl,.ow 4.7500 

^  New  Verki . 589  Fifth  Ave.,  Plata  9-3900 

*  ReliobI*  Miniature  and  Subminiature  Tube*  •  Filamentary  Tubet  Chicago:  9501  Grand  Ave.,  Franklin  Park,  NAtlonal  5-6130 

VR  Tubei  •  Rectiflert  •  Thyratront  •  Cathode  Ray  Tubet  Let  Angalast  5336  Santa  Monica  8lvd.,  NOrmandy  5-4221 
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BUSINESS  BRIEFS 

ELECTRONICS  NEWSLETTER 

Al  f  I  ( ).\ |(  )Bn  .1 .  M AM  II  ACri  URF.RS  arc  now 
guarcicclly  admitting  that  electronic  devices  may 
achieve  a  big  breakthrougii  m  I%0  models, 
with  some  showing  up  next  year.  Some  of  the 
devices  that  mas  add  fuel  to  the  automakers’ 
competitive  fire  are;  elcctrolmnincsccnt  clash- 
lK)ard.  fuel  injector  controller,  transistor  regu¬ 
lator  and  self-rcctihing  a-c  generator  (Ki.kc- 
iRoMcs.  p  19,  June  27).  F.lectronic  features 
are  generally  ex|x.'cted  to  1k‘  factory-installed 
and  offered  on  an  optional  basis  at  first, 
although  com|X’tition  could  change  this.  .\1- 
ready,  it’s  nnderst<K)d  that  Sylvania  Flectric  will 
supply  electrohnnincsccnt  panels  for  dashboards 
of  one  Big  Thrc-c  hixnrs  class  car  as  standard 
equipment  in  I960;  panel  will  fit  Ixliind  sten¬ 
cilled  plastic  dashboards. 

SFACF.  N  FMICI  F  RADIO  AMFNNA  will  lx 
erected  for  the  Defense  De|)artment’s  .\d\anecd 
Research  Projects  .\gency  at  Goldstone  I  cst 
Station.  Camp  Irwin,  Calif.  |ct  Propulsion 
Ijlxiratory,  the  prime  contractor,  says  the  mul¬ 
timillion  dollar  Svft  diameter  antenna  is  cx- 
|xcted  to  be  in  operation  by  the  end  of  this 
year.  AKPA  director  johnson  declares  the 
antenna  will  lx  ca|)able  of  maintaining  eom- 
numications  with  space  vehicles  and  represents 
an  initial  step  in  the  development  of  ground 
equipment  for  the  U.S.  lunar  prolx  program. 
Site  at  Camp  Insni  offers  extremely  low  back¬ 
ground  noise  level,  with  manmade  interference 
there  at  a  minimum.  )ust  announced  is  a  con¬ 


tract  to  The  Rucker  Co.,  Oakland.  Calif.,  for 
the  antenna's  hydraulic  drive  and  control  sys¬ 
tem.  Rucker  says  the  remotely  controlled  sys¬ 
tem,  which  is  unaffected  by  weather,  will  tike 
signals  from  data  prrxessing  equipment  and 
rotate  the  antenna  precisely  as  it  locates  and 
tracks  satellites  or  lunar  vehicles. 

R&D  COM  RACrS  FOR  MIMJI  FMAN,  the 
.\ir  Force  solid-fueled  ICBM,  ha\c  just  been 
announced  as  follows:  guidance  system.  North 
.\mcrican  .Asiation’s  Autonctics  division;  nose 
cone,  .\vco;  first-stage  engine,  I  hiokol.  with 
limited  backup  by  .\crojct-Gencral;  second- 
stage.  Aerojet-General,  with  a  parallel  program 
by  Ihiokol  stressing  a  different  engine  case; 
third-stage,  .Acrojet-Cieneral,  with  backup  by 
Thiokfil  contingent  upon  verification  of  proixl- 
lant  properties  and  a  program  by  the  Hercules 
Powder  Co.  to  “thoroughly  explore  double 
based  propellant  potential.” 

AM  ISUBMARINF  BLIMP  with  a  load  of  elec¬ 
tronics  is  being  flight-tested  by  C.oodycar  .\ir- 
craft.  I  he  LW'  blimp  is  one  of  four  the  firm 
is  building  for  the  Navy,  Some  two  tons  of 
electronic  gear  are  reportedly  in  the  airship, 
including  a  big  radar.  It  is  also  understorxl 
that  ChKxlycar  has  dc\elo|X‘d  a  dacron-type  of 
material  that  might  be  used  iustcxid  of  nylon 
for  the  envelope  of  the  blimp.  Dacron,  it  is 
claimed,  would  allow  the  craft  to  support  close 
to  four  tons  of  electronic  gear. 
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FIGURES  OF  THE  WEEK 

RECEIVER  PRODUCTION 

(Swrcc  EUl  July  11,  '58  July  4.  'Sfl  July  12,  '57 

Televijioii  ««$,  lotal  .  54,343  55.484  65,338 

Radio  t*tl,  total  .  103,440  97,205  110,092 

Auto  JOtJ  .  43,167  19,741  50,197 

STOCK  PRICE  AVERAGES 

Source  Standard  &  Poor'll  July  16,  '58  July  9.  '58  July  17,  '57 

Radio-tv  &  tltctronici  .  44  37  49.14  52  04 

Radio  broadcaitrri .  62  18  62.58  64.77 


FIGURES  OF  THE  YEAR  Totals  for  8r$t  6ve  menthi 

1958  1957  Porcont  Change 

Receiving  tube  salel .  154.136,000  185, SV. 000  — 17.1 

Transistor  production  .  14  894,230  8  954.000  -)-66.3 

Cathode-ray  tube  tales .  2  9eJ.741  3.710  64o  —20.1 

Television  set  production  ... .  1,790  840  2,178  361  — 17.8 

Radio  set  production .  4  186  869  6  098.951  — 31.4 

TV  set  sales  .  1  927  290  2  420.633  —20  4 

Radio  set  tales 

(e«l.  auto)  .  2,307,610  2  909,548  — 20.7 

MORE  FIGURES  NEXT  PAGE  I 
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WESCON  Awaits  30,000 

This  month's  "look  ahead"  conference  offers 
20  percent  more  exhibitors  and  a  new  look 


Los  Angeles — WESCON  ’58 — 
dubbed  the  “look  ahead”  confer¬ 
ence — this  month  features  fewer 
technical  sessions  than  last  year’s 
conclave  but  a  20-percent  increase 
in  exhibit  booths  (photo). 

lire  W’estern  Electronic  Show 
and  Convention  runs  from  August 
19  through  22  in  Los  Angeles’ 
Ambassador  Hotel  and  Pan  Pacific 
Auditorium.  About  30,000  visitors 
are  expected.  (Full  program,  show- 
guide  start  on  p  138). 

There  arc  more  than  900  booths, 
and  1.2  million  lbs  of  exhibit 
c-quipment  which  will  occupy  avail¬ 
able  192,000  sq  ft  during  show. 
Percentage  of  total  electronics  in¬ 
dustry  production  capacity  to  be 
represented  by  exhibits  is  estimated 
at  slightly  over  80  percent. 

Production  equipment  occupies 
a  pavillion  which  is  larger  than  the 
rest  of  the  show  put  together.  Ex¬ 
hibitors  indicate  new  items  to  be 
unveiled  constitute  a  record  per¬ 
centage  of  total  wares  to  be  show  n— 
possibly  35  p)ercent. 


Another  ’58  innovation  is  a  di- 
rcctoiA'  listing  exhibitors  by  prod¬ 
uct.  Producers  of  a  particular  item 
will  not  be  together  on  the  flinn 
but  will  be  easy  to  ItK-ate. 

I’echnical  program  committee 
for  Wcscon  consists  of  two  mem¬ 
bers  appointed  from  each  ma¬ 
jor  profc-ssional  group  of  IRE. 
Among  many  highlights  promised 
by  committee  is  a  session  airing  the 
“airframe  vs  electronics”  contro¬ 
versy  on  project  management. 

One  recession  effect  that  will  be 
noticed  in  technical  sessions— fewer 
“razzle-dazzle,”  speculatis  e-type  pa¬ 
pers,  and  more  on  solid,  down-to- 
earth  subjects.  Two  subjects 
touched  upon  for  the  first  time 
by  Wcscon  technical  sessions  will 
be  human  factors  in  engineering 
and  writing-speech. 

Recognition  will  Ik  gisen  h)  the 
increasingly  important  industry  role 
played  by  distributors  and  repre¬ 
sentatives.  Instead  of  a  breakfast, 
there’ll  be  an  all-day  session  in  the 
Cocoanut  Grove  on  August  21. 


'I’wo  men  in  the  news  have  been 
selected  to  address  the  all-industrs- 
and  WCEMA  luncheons.  Maj. 
Gen.  lohn  Medaris  will  address 
the  former,  while  the  WCEMA 
group  will  hear  from  Brig.  Gen. 
Baron  von  Schleinitz,  German  As¬ 
sistant  Defense  Minister,  and 
NATO  representatise  for  W'est 
Germany. 


Aviation  Center 
To  Test  Aids 

Opening  last  month  of  National 
Aviation  Facilities  Experimental 
Center  is  the  sign  that  Airways 
.Modcrni/.atiun  Board  is  ready  for 
action.  Hiis  facility,  formerly  the 
Pomona  Naval  Air  Station  near 
,\tlantic  City,  N,  ].,  was  decom¬ 
missioned  from  Navy  duty  just  be¬ 
fore  Independence  Day  and  turned 
over  to  AMB 

NAI-EC  will  have  a  permanent 
staff  of  over  200  engineers,  tech¬ 
nicians  and  scientists.  Ultimately 
the  center  will  be  called  in  at  exery 
stage  of  dcx’clopment  of  air  traffic 
control  aids.  .\MB  will  look  to 
the  center  for  collection  of  data, 
for  advice  on  axailable  equipment, 
and  for  analyses  of  how  the  bits 
and  pieces  fit  together. 

Equally  important  will  be  N,\- 
I'EC's  work  with  industry.  Says 
N.\KEC’s  chief,  brisk  and  wiry 
US.AF  Col.  W’illiam  S.  Cowart 
Jr.;  “We’ll  work  with  manufac¬ 
turers  on  equipment  and  systems 
design,  advise  them  where  we  can. 
then  test  their  gear  for  them.” 

'Die  center  xvill  be  AMB’s  only 
experimental  and  test  facility.  It’s 
right  under  one  of  the  country’s 
busiest  airlines,  close  to  the  S.XC’.E 
central  at  McGuire  AEB  and  to 
one  of  the  big  coastal  S.AGE  gap- 
filler  radars.  'Die  area  has  some 


TRANSISTOR  AND  TUBE  SALES,  MONTHLY 


(Sevree:  EIA) 

May  '58 

Apr.  '58 

May  '57 

Transistors,  units . 

2,856,234 

2,055,000 

Transistors,  value  . 

$7,250,824 

$7,025,547 

$5,636,000 

Receiving  tubes,  units  .... 

36,540,000 

32,582,000 

32,836,000 

Receiving  tubes,  value  _ 

$31,406,000 

$28,788,000 

$28,955,000 

Picture  tubes,  units  . 

560,559 

590,357 

758,328 

Picture  tubes,  value  . 

. .  $11,237,147 

$11,591,733 

$14,031,519 

MILITARY  ELECTRONICS  BUYING,  QUARTERLY 


(millions  of  dollars) 

1st  quarter, 
'58 

4  th  quarter, 

1st  quarter, 

'57 

'57 

Aircraft . 

$  513.3 

$  524.0 

$  495.5 

Missiles . 

245.4 

232.8 

201.2 

Electronics  A  communications  . . 

183.0 

214.0 

251.0 

Research  A  development  ........ 

104.8 

103.2 

lll.O 

Ships — harbor  craft  . 

28.2 

27.7 

24.2 

Combat  A  support  vehicles . 

.9 

.9 

7.7 

Miscellaneous  . 

5.8 

5.2 

8.6 

$1081.4 

$1107.8 

$1099.2 
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Power  supply  users  benefit  from 
outstanding  record  of  field  performance 


LAMBDA  GUARANTEES 
POWER  SUPPUES 
FOR  FIVE  YEARS 


DEPENDABILITY  IS  VITAL 


Lambda  Com-Pah 
luppMaa,  with 
front  panol  modi¬ 
fication*.  usod  by 
W**t*rn  Eitctric 
to  pow*r  Unitad 
Stata*  continontal 
air  dafanaa  aya- 
tam  taat*. 


Standard  Lambda 
poarar  aupplia*  apaci- 
fiad  by  Strombarg- 
Carlaon  for  multi- 
million  dollar  Air 
Forea  Digital  Com- 
putar  lntarv%ntlon 
and  Oiaplay  Syatam. 


Lambda  powar  aup- 
pliat  ara  comportant* 
of  IBM  *  SAGE  com- 
putar,  tha  world'* 
largaat  alactronic 
digital  computar. 


Retroactive  to  all  Lambda  Power 
Supplies  purchased  since  1953 

Now  Lambda  gives  you  the  strongest  proof  of  con¬ 
sistent  trouble-free  power  supply  performance  ever 
offered. 

The  unprecedented  five-year  guarantee  is  based  on  the 
excellent  experience  owners  of  Lambda  power  supplies 
have  had  with  their  equipment  under  the  most  gruel¬ 
ing,  heavy-duty  service. 

You  are  covered  not  only  on  new  Lambda  supplies, 
but  also  on  all  Lambda  equipment  you  have  purchased 
since  1953. 

See  new  Lambda  Transistorized  Power  Supplies 
at  WESCON  Show 

They  will  be  on  display  in  Booths  842  and  843.  You’ll 
also  want  a  close-up  view  of  Lambda’s  Com-Palf  series, 
for  all  needs  up  to  1.5  amperes.  The  Com-Pak  models 
are  real  space  savers.  They  need  only  5  Vi"  to  8^4"  of 
front  panel  height,  depending  on  the  model. 

Send  for  latest  catalog 

Your  request,  on  your  company  letterhead,  brings  you 
complete  data  on  all  Lambda  power  supplies  —  rack, 
bench  and  portable. 


INDEPENDENCE  1-8500  Cable  Address:  Lambdatron,  New  York 
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are  you  a  victim  of 


ENGINEERING 

HYSTERISTOR? 


>10  / 


*  EPIDEMIC  SYMPTOMS: 
HYSTERICAL 

TOTAL  USE  OF  TRANSISTORS 


Transistor  eipert,  ^ 

Bill  Binary, 
designed  a  high¬ 
speed  decade  T 

counter  requiring  P 

decimal  in-line 
readout.  He  did 

the  best  job  ^ 

possible  (with 
transistors)  and  it 
looked  like  this;  1 


He  could  have 
replaced  eighteen 
(18)  transistors 
and  forty  (40) 
diodes  with  one 
(1)  Beam 
Switching  Tube 
like  this; 


TRANSISTOR  DECADE  COUNTER  WITH  NIXIE  READ  OUT 


BEAM  SWITCHING  TUBE  DECADE  COUNTER  WITH  NIXIE  READ  OUT 


ANALYSIS;  Transittori  like  ordinary  tubes  or  cores  ore  essentially 
binary  devices. 

REMEDY:  Use  a  decimal  component  like  Beam  Switching  Tubes  to 

perform  a  decimal  function. 

LIVING  PROOF; 

Burroughs  Decade  Counter  Type  DC-105  With  Nixie®  In-Line  Readout 
operates  at  1  MC,  has  10  outputs  for  remote  readout  or  printout  and 
reset  time  of  less  than  1  microsecond  —  COST  $145 

YOU  SHOULD  KNOW  ABOUT  BEAM  SWITCHING  TUBES  BECAUSE  : 

A  single  cathode  controls  an  electron  beam  ta  any  one  of  10  constant 
current  outputs  each  of  which  has  individual  bi-stable  beam  locking 
and  high  impedance  switching. 

You  will  find  Beam  Switching  Tubes  being  used  regularly  to  outperform 
other  components  wherever  there  is:  distributing,  switching,  multiplex¬ 
ing,  counting,  sampling,  coding,  timing,  gating,  matrixing,  memory, 
dividing,  decoding,  converting,  or  presetting. 

SEE  US  AT  BOOTHS  822-823 
WESCON  SHOW 


FOR  NEW  CATALOGUES  ON  (I)  BEAM 
SWITCHING  TUBE.  <21  DECADE  COUNTERS. 
13)  NIXIE^i)  ALL-ELECTRONIC  IN-LINE  IN- 
OICATOR  TUBE.  AND  (4)  PULSE  CONTROL 
EQUIPMENT.  ^  * L 


Burroughs  Corporation 


Plainfield,  i\ew  Jersev 


it' 


of  tlic  fanciest  weather  asailable 
in  tlie  states.  The  nearby  Atlantic 
will  be  used  as  a  down-range  ex¬ 
tension  for  imicli  of  the  experi¬ 
mental  flying. 

NAFIC  is  already  in  operation, 
fanning  out  any  work  that  it  isn’t 
set  cqnipjxxl  to  do.  .\MB  plans  to 
sixnd  a  lot  of  money  to  put  the 
center  in  business,  SI 2  million  is 
allocated  for  fiscal  19s9.  I’hc  rnn- 
ways  will  be  extended  to  accommo¬ 
date  big  jets  and  a  fnlh  equipped 
eleetronies  laboraton  will  go  in 
first.  Cowart  is  also  planning  on  i 
a  spiice-position  range — “the  Ixst 
one  we  ean  get.  so  that  we  ha\c  a 
standard  to  test  against.”  lie’s  eye¬ 
ing  the  raydist-type  ranges  at  Kg- 
lin  and  Patrick  Al  Bs  in  h'lorida 
and  at  Point  Mugn.  Calif. 

AMB  plans  to  put  in  a  large- 
scale  digital  computer  at  NAFKC 
for  use  by  both  Cowart’s  testing 
groups  and  the  systems  analysis 
direetorate  of  AMB.  Cowart  hopes 
to  h(K)k  his  sp);ice-|X)sition  range 
into  the  computer  and  process  data 
derised  during  esaluation  runs  di¬ 
rectly  in  real  time. 


'Copters  Get  New 
Electronic  Aid 

I..M  ES1  si  KP  toward  •  taming  the 
once  hard-to-manage  helicopter  is 
Sikorsky’s  tether  which  allows  a 
man  on  ground  to  walk  a  five-ton 
Army  11-M  around  by  a  string 
like  a  toy  balloon  (photo). 

To  put  the  tether  into  o|xration, 
pilot  brings  his  helicopter  to  a 


WASHINGTON  OUTLOOK 

riii-,  Minni.i.  F.vsi  crisis  has  accentuated  the  perennial  Washington 
debate  over  U.S.  preparedness  for  a  so-called  brushfire  or  local,  limited 
war.  Presumably  such  a  limited  action  would  lx  fought  largely  w’itli 
conventional  weajjons  or  with  tactical  nuclear  arms  only.  It  would 
l)oost  demand  for  vehicular  comnumicatimis,  equipment  for  tactical 
aircraft  and  missile  systems  such  as  Uicrosse,  Dart  and  Pershing. 

'I'he  administration’s  basic  policy  is  that  the  present  U.  S.  military 
machine— despite  recent  cutbacks  in  armed  force's  and  the  lower  budget 
priority  for  arms  and  equipment  for  limited  warfare— is  still  well 
equipped  to  fight  the  bni.shfire-type  war.  If  the  time  ever  comes  to 
commit  more  than  the  ground  forces  and  tactical  air  and  naval  support 
j  forces  now  in  the  field,  the  conflict  will  have  develo|X'd  into  an  all-out 
nuclear  war  in  which  strategic  air  forces  and  area  defense  systems  will 
be  decisive  elements. 

.\gainst  this  backdrop,  you  can  see  no  sharp  turnaround  in  the  mili- 
tar\'  budget  or  in  other  key  defense  policies  right  now  Ix'cause  of  the 
situation  in  the  Middle  F,ast. 

Still,  the  Army  and  other  people  unhappy  about  past  administration 
defense  decisions  will  jump  on  the  present  crisis  as  a  new  oppor- 
I  tnnity  to  argue  the  need  for  boosting  production  of  tactical  planes  and 
support  equipment  and  weapons  and  equipment  for  ground  forces. 
On  this  score,  the  |oint  Chiefs  of  Staff  ordered  a  special  study  some 
months  back  on  the  size  and  battle  readiness  of  U.S.  forces  to  fight  a 
small  war— with  special  attention  on  airlift. 

Short-range,  however,  most  Pentagon  officials  kmxk  down  talk  of  a 
major  reappraisal  of  arms  prixluction  plans  because  of  the  Middle  fiast 
crisis.  'I  hcre’s  nothing  we  could  do  fast  enough  that  could  have  any 
significant  impact  on  our  capabilities,  they  s;iy. 

•  The  Middle  K.ast  crisis  has  put  the  si>otlight  on  Washington’s 
industrial  mobilization  plans. 

The  government  alrciidy  has  authority  to  allocate  materials 
and  components  to  dcfen.se  producers.  Suppliers  are  now  re¬ 
quired  to  give  defense-rated  orders  s)x-cial  priority.  Under 
present  industrial  market  conditions,  however,  this  preference 
is  really  academic.  I’he  government  also  has  limited  |X)wer  to 
allixatc  material  to  civilian  consumers  and  to  restrict  prcKluction 
of  nonmilitary  hard  g(M)ds.  These  authorities  are  exercised  by 
the  Commerce  Dept.’s  Business  and  Defense  Services  Adminis¬ 
tration  under  policies  set  by  the  Office  of  Defense  and  Civilian 
i  Mobilization. 

The  Army  and  the  Navy  have  tentative  mobilization  production 
schedules  for  a  war  emergency.  Thousands  of  plants  are  lined  np  to 
expand  or  convert  to  manufacture  of  specified  military  items.  The 
Air  Force  has  made  plans  with  only  selected  contractors  already  in  active 
production  to  step  np  output  of  tactical  planes  and  snp|M>rt  equipment 
in  case  of  a  limited  war  or  to  spc'ed  prodnetion  of  bombers  in  ca.se  of 
attack  on  continental  U.  S. 
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Here  at  last  is  a  portable  all-electronic  digital  voltmeter 
that  measures  DC  voltages  from  .001  to  1000  volts  with 
0.1%  accuracy.  In  less  than  1/10  of  a  second  the  meas¬ 
ured  voltage  is  presented  in  clear  numerical  form  on  a 
digital  in-line  readout  that  even  unskilled  personnel  can 
read  quickly  and  accurately,  with  little  possibility  of  error. 
Direct  voltage  measurement  by  successive  approximation 
provides  accuracy  and  sensitivity  previously  obtainable 


only  in  the  delicate,  complex  and  expensive  instruments. 
Extremely  stable  operation  -  continuous  calibration 
against  an  internal  reference. 

The  low  price  of  the  Model  801  allows  you  to  put  one  on 
every  bench.  Its  accuracy  and  reliability  are  assured  by 
KIN  TEL’s  years  of  design  and  manufacturing  experience 
. . .  experience  gained  in  the  manufacture  of  more  than 
10,000  precision  electronic  instruments. 


BRIEP  SPECIFICATIONS  (mocl«l  801) 


Ranges. . .  O.OflO  lo  1.599;  00.00  to  15.99;  000.0  to  159.9;  0000. 
to  1000  vulU  ( manual  ranging  and  polarity) 


Accuracy . 0.1%  of  full  scale 

Readout . 4  digits  plus  decimal  point 

Input  Impedance . 20.000  ohms  per  volt* 


*  I  he  .Model  802  provides  10  megohms  input  impedance.  Price 
$1190.  In  other  special  nunJels  Ihe  binary  ciKlcd  decimal  and 
decimal  outputs  aic  externally  available  to  permit  use  as  an 
analog  to  digital  conveitcr. 


Conversion  Rate . 10  per  second 

Conversion  Time . approximately  70  milliseconds 

Display  Time . Adjustable  from  approximately  .1  second  to 

infinity  ( plus  push-button  read  once  conuol ) 

Dimensions . 11”  high  x  7 Vi"  wide  x  20”  deep 

Power  Requirements.  ■  105  to  125  volts,  bO  cycle  AC,  180  w^tts 

5725  Kearny  Villa  Road,  San  Diego  II, 

California.  Phone  RRowning  7-6700 


Representatives  in  all  major  cities.  Write  today  for  demonstration  or  literature. 

A  •(  CalMi  CItctrMics  lac. 

WESCON  SHOW-BOOTHS  1413,  1414,  1458,  1459 
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Inner  about  >0  ft  off  ground  He 
then  trims  the  sliip  with  the  Si¬ 
korsky  Automatic  Stabili/ation 
Kquipment  (ASE),  engages  the 
tether  coupler,  an  electronic  sens¬ 
ing  deviee  also  company-developed, 
and  lowers  the  cable  to  the  man 
on  ground.  Pilot  then  takes  hands 
and  feet  off  controls,  sits  back 
and  enjoys  the  show. 

One  end  of  the  tether  is  con¬ 
nected  to  a  sensing  unit  attached 
to  the  rescue  hoist  mount  abo\c 
the  cabin  door.  W'hcn  the  pilot 
engages  the  coupler,  two  lights  on 
bottom  of  sensing  de\  ice  flash  on, 
indicating  to  the  ground  that  tether 
is  alhe.  W  hen  ground  man  moves 
tether  in  any  direction,  as  well  as 
up  or  down,  the  sensing  device 
detects  the  motion  and  feeds  the 
signals  to  the  coupler,  lire  coup¬ 
ler.  in  turn,  transmits  the  signals 
to  the  ASE  which  automaticalh 
repositions  helicopter  to  desired 
height  and  location  and  maintains 
the  ship’s  stabilitv. 

Applications  of  the  device  are 
numerous;  guiding  a  ’copter  oxer 
cargo  at  night  to  make  a  pickup; 
placing  utilitx  poles  in  holes;  loxxer- 
ing  sections  of  high-tension  towers; 
laving  tcmpt)rarx-  bridges;  loading 
and  unloading  trucks;  and  landing 
on  heli-platforms  on  ships. 

New  Gear  Makes 
3-D  X-Ray  Films 

Thrkk-d  x-ray  motion  picture 
studies  of  the  heart  can  now  be 
made  at  Stanford  Medical  School 
with  new  apparatus  installed  at  a 
cost  of  SI 00.000. 

Two  image  intensifiers  at  right 
angles  to  each  other  are  used.  I'liex 
are  said  to  make  the  fluoroscopic 
image  100  times  brighter  on  their 
circular  11 -in.  scrc'cns,  thus  lower¬ 
ing  the  amount  of  x-ra\s  needed. 
X-ra\s  beamed  through  patient  di¬ 
rectly  into  image  intensifiers  pro¬ 
duce  images  caught  on  speciallv 
processed  35-mm  motion  picture 
film. 

.^n  opaque  material,  injected 
*  into  the  heart  chamber,  is  recorded 
as  it  moxes  through  the  heart, 
lungs  and  great  xessels.  Txxo  film 
strips  showing  the  same  motion 
from  different  angles  can  be  pro¬ 
jected  together  to  gixe  TD  effect. 


MILITARY  ELECTRONICS 


•  Total  contract  to  date  for 
US.\E’s  .\tlas  ICBM  amounts  to 
SH-1.8  million.  Formal  confirma¬ 
tion  of  .‘\ir  Materiel  Command’s 
earlier  letter  contract  with  Conxair 
coxers  past  and  present  research, 
dexelopment  and  design  of  both 
missile  and  supporting  exjuipment. 

•  Management,  services  and  sup 
plies  necessary  to  maintain  and 
operate  the  ^,100  mi  W  hite  Alice 
communications  svstem  (tro|>o- 
spheric  scatter)  in  Alaska  are  ex¬ 
pected  to  cost  517,679,122  during 
fiscal  year  19^9.  Contractor  for 
the  xvork,  l•'ederal  Electric,  also 
maintains  and  ojxratcs  DEW’  lane, 
the  3,000  mi  radar  chain  that 
stretches  from  northxxcstern  .Maska 
to  the  cast  coast  of  Baffin  Island. 
White  .Mice  provides  communica¬ 
tions  to  a  number  of  DEW  Line 
stations  located  in  Alaska. 

•  Ail  IVfcnsc  Command's  radar 


target  simulators  {.\N/C.1’S-T2) 
xvill  soon  Ik  cquipjKd  xxith  a  nexv 
gadget  that  simnlates  jamming  sig¬ 
nals  from  enemy  aircraft  and  mis¬ 
siles.  The  equipment,  to  Ik  pro¬ 
duced  bv  Sxlxania,  is  adaptable  to 
all  .\DC  search  radars.  I  hough 
dollar  amount  xxas  not  released, 
contract  status  of  txxo  other  Sxl¬ 
xania  ecm  projects  are;  534  million 
to  date  for  the  B-38;  and  55.6 
million  in  subcontract  work  for 
Sperry  on  the  B-52. 

•  l^S-ICiY  rocket  firings  bv  )ulx 
1  totaled  116  from  six  sites,  two 
of  them  shipborne  operations. 
Highest  knoxxn  altitude  reaehed 
xxas  160  mi.  Most  rockets  c”arr\  ra¬ 
dio  Doppler  (1X)\’.\P)  tracking 
iKiicons  for  telemetry  and  tracking. 
Errors  in  altitude  of  less  than  100 
ft  at  rrK’ket  peak  and  in  xcltKities 
of  less  than  one  ft  per  second  are 
commonplace. 


Feedback  Runs  Tinplate  Line 


Coii.s  OF  siEKi.  entering  nexv  clcc- 
trolxtic  tinning  line  (left  photo)  at 
U.  S.  Steel’s  Pittsburgh.  Calif., 
plant  arc  noxx  guided  through  the 
process  by  a  xarictx  of  electronic 
control  equipment. 

Processing,  at  speeds  up  to  1.250 
feet  a  minute,  is  regulated  and  syn¬ 
chronized  bx  automatic  closed-loop 
sxstems.  Included  are  modulated 
loop  controls,  both  magnetic  and 
photoelectric,  and  other  regulators 
xvhich  goxern  speed,  edge  position. 


tension,  temperature  and  plating 
current. 

The  line  emploxs  pin-hole  de¬ 
tectors.  radiation  gages  for  measur¬ 
ing  steel  and  coating  thickness,  floxx 
line  indicators,  rcflectixitv  dcxiccs 
for  surface  inspection  and  sheet 
classifying  equipment.  Memorx-  de- 
xices  cause  cut  pieces  of  tinplate  to 
be  classified  according  to  quality. 

Nene  center  for  amtrol  sxstem 
flanks  the  cleaning  and  coating 
tanks  (right  ph(>to).  Fine,  xvhich 
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new  jyerfornutnce  leiels 

set  by  Hughes  precision  crystal  filters 


Filter  No.  I 
60. 6  db  Bandwidth 
Ration  1.8 


Filter  No.  2 
60  6  db  Bandwidth 
Ratio  -  2.0 


Filter  No.  3 
60/6  db  Bandwidth 
Ratio  -  1.37 


Ilu((hra  Produrta  nuw  ofTrra  hi|(h  |N*rfiiriiiaiM'«  ri^’sul  fillrra  SPECIFIC  PERFORMANCE  CHARACTERISTICS  FOR  TYPICAL  FILTERS 

liKviuualy  avaiUblr  only  for  aprcial  military  ilrvrlopmrnul  Filter  No.  I  Filter  No.  2  Filter  No.  3 

,  .  I  ti  I.  I  -1.  .  iT.-i-  ■  I  ■  60. 6  db  Bandwidth  60  6  db  Bandwidth  60/6 db  Bandwidth 

contrai'ta  and  lIutchrH-liuilt  nyatemn.  L  tiliaitift  unique  (lrai|tn  Ratio- 1  8  Ratio- 2  0  Ratio- 137 

anri  advaiii'rd  iiianufarturing  trrhniqum,  thri«  ilu)(lira  crya> 
tal  filtrre  provide  a  degree  of  |ierforiiian('e  previounly  un* 

attainable.  8 

Z  *■ 

With  rriiter  fre<]urncies  of  30  kc  to  30  me  and  fractional  5  « 

liandwidtha  of  0.01%  to  6%,  them;  rry  atal  filtera  have  seven  | 

distinri  advantages:  § 

1.  High  frrquenry  filtering  , 

2.  High  seintivity  otviAiON  r«o»  ciNita  ntcuiiNCT  (W 

3.  laiw  imsHband  ripple  j  2  No  3 

4.  I>iw  insertion  loss  Canter  Fraquancy  1.76  me  10  me  1.75  me 

5.  Small  size  and  weight  6  db  Bandwidth  6  he  70  he  2.7  he 

.  ,,  ....  Maximum  Insertion  Loss  6db  <2db  6  db 

6.  Kxi  ellenl  tenqwrature  nubility  Maximum  Passband  Rippla  -  1  db  <0  25  db  -  1  db 

7.  Excellent  shoi'k  and  vibration  nubility  Stbpband  Attenuation  >  60  db  >  60  db  >  60  db 

Fur  further  information  please  write  iii'ciiES  rRouiicm,  Crysul  Filters,  Internationtil  .4irport  Station,  lx>s  Angeles  45,  Calif. 

, - 1 

I  I 

Creating  a  new  world  with  ELECTROMIC.S  ! 

HUGHES  PRODUCTS 


DtviATiON  rxOM  ciNTtx  ntouiNCr  iIkJ 


No.  1 

No.  2 

No.  3 

Cantor  Fraquancy 

1.75  me 

10  me 

1.76  me 

6  db  Bandwidth 

Bhc 

70  kc 

2.7  kc 

Maximum  Insertion  Loss 

6db 

<2db 

6db 

Maximum  Passband  Ripple 

-  1  db 

<0.25  db 

-  1  db 

Stbpband  Attenuation 

>  60db 

>  60db 

>  60db 

WESCON  EXHIBIT  booths  1401-2 
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uses  gcTinaiiiniu  rectifiers,  lias  a 
plating  capacity  of  approxiinatelv 
100,000  amperes.  Current  is  kept 
proportional  to  line  speed. 


Increased  business  seen  for  mobile  ra¬ 
dio  makers  as  .  .  . 


Exec  Planes  Use 
Flight  Phones 

Airpi,anf.  passengers  above  the 
Great  Liikes  area  are  making  about 
400  phone  calls  a  niontli  to  homes 
and  offices  by  a  new  A’r&  T  system. 

riie  system,  based  on  combined 
use  of  radio  and  wire  communica¬ 
tion,  is  expected  to  create  a  new 
group  of  Sides  prospects  for  mobile 
transmitter  manufacturers  if  long- 
range  plans  go  tbrougb.  Potential 
market  area  will  Ik  among  more 
than  60,000  prirate  and  l.SOO  com¬ 
mercial  airplanes. 

Short-term  goal  of  .Vr&T  is  a 
400-mile  wide  corridor  from  Chi¬ 
cago  to  the  l''.ast  Coast.  System 
growth  will  probably  start  from 
present  installations  in  the  Cliicago- 
Detroit  area,  where  trials  have  been 
in  progre.ss  since  last  SeptemlKr, 
and  extend  to  Pittsburgh.  \\'ash- 
ington  and  New  York.  Calls  will 
range  in  price  from  SI. 50  to  S5.25 
for  three  minutes,  depending  on 
distance.  Kxperimental  airborne 
transmitters  base  Ix-en  satisfactorib- 
|X-Tforming  in  the  tests.  Most  of 
the  20  airplanes  p:irtieipating  in 
tests  are  eoinp;mv  executise  planes. 
Northwest  and  Capitol  airlines 
ha\e  also  p;uticipated  in  the  experi¬ 
ments. 

Current  operations  are  on  chan¬ 
nels  lx)rrowed  from  mobile  land 
users.  A'l'&'r  hopes  to  obtain  other 
space  spectrum  when  systean  ac¬ 
ceptance  comes  about. 


FINANCIAL  ROUNDUP 


•  Karly  reports  of  second  quarter 
operating  results  show  profits  im- 
prox  ing  oxer  the  first  quarter,  but 
trailing  last  year.  General  Klectric 
rejmrts  net  profits  of  S54.2  mil¬ 
lion  or  62  cents  a  share  on  sides 
of  SI. 01 4  billion  for  the  April-June 
quarter.  Profits  rose  10  jxreent 
and  sales  fixe  percent  from  the 
first  threx'  months  of  the  year. 
Compared  with  seomd  qiurter  of 
1957,  finn’s  profits  were  doxvn  15 
|xrcent;  sales  were  off  fixe  percent. 

For  the  first  six  mouths  GK  e-arn- 
ings  XX ere  $105.4  million,  or  SI.  18 
per  share,  19  percent  less  than  last 
year.  Sides  xvere  SI. 979  billion, 
sexen  percxnt  Ix'loxv  the  recxrrd 
1957  peri(xl. 

•  Cohii  Klectnmies,  San  Diego. 

I  Calif.,  claims  seexmd  quarter 
i  profits  haxe  alxnit  Ixdancxxl  out 
j  first  quarter  losses.  It  expects  to 
I  re|X)rt  six  mouths  profits  that  xxill 
I  be  a  hair  abox  e  or  beloxv  the  break- 
I  exen  |X)int.  I  he  Sau  Diego  firm 
!  had  a  net  inamie  of  S222.589, 
j  c-qnal  to  28  cents  a  share,  in  the 
;  first  half  of  1957. 

I 

•  'l'eiii|x>  of  new  financing  is 
increasing.  Dayton  Aviation  &  Ra¬ 
dio,  Daxton.  Ohio,  issues  500,000 

j  shares  of  st(xk  at  SI  per  share. 

riic  Ohio  eommnnieation  and  naxi- 
I  gational  equipment  manufacturer 
will  use  net  prcxxx’ds  of  S440.000 
I  for  additional  inxentories,  exjuip- 


ment  and  facilities  to  finance  nexv 
prrxluets,  and  nexv  goxernment  con¬ 
tracts.  It  max  also  pay  off  some 
of  the  SI  40.000  owcxl  to  the  Com¬ 
mercial  Credit  Corp.  (Ki  kciron- 
les.  p  6,  june  27). 

•  C(K>k  Klectric,  Chieiigo,  111., 
prixately  places  S2  million  of  six 
jxreent  preferred  shxk  xxith  an  in¬ 
stitution. 

•  fetroiiic  Industries,  Philadel¬ 
phia,  Pa.,  issues  150,000  shares  of 
eommon  shxk  at  S5.75.  llie  firm 
makes  sjx'cial  and  general  purjxise 
test  instruments  and  uuderxvater 
eommunieations  equijxnent.  Pro¬ 
ceeds  xxill  be  used  for  R&d)  and 
working  capital.  Underxxriters  are 
Charles  Plohn  &  Co.  and  Mortimer 
R.  Burnside  &  Co.,  Ixith  of  Nexv 
York  Citx.  Underxxriting  tommis- 
sion  is  20  jxreent  or  75^  jxr  share. 

•  Hiirroiighs  Ca>rj>.  issues  S25  mil¬ 
lion  of  sinking  fund  deixntures 
due  Inly  1.  1985.  and  550,000 
.shares  of  S5  j>ar  xalue  stixk.  ’Die 
stixk  has  recentlx-  Ixen  selling  at 
55-54  on  the  NYSK.  It  will  lx 
offered  to  stixkholders  at  rate  of 
one  additional  share  for  each  1 1 
shares  held.  Prixeeds  xxill  lx  used 
to  retire  $18,074,000  of  install¬ 
ment  notes  and  to  reduce  current 
debts  to  banks.  l.ehman  Brothers 
of  New  York  Citx  xxill  ht“ad  the 
underwriting  group. 


Seek  New  F-M  Radio  Uses 


Bro.mxasi  KRS  are  Ixing  asked  bx 
I'CC  to  take  a  hard  hxik  at  f-m 
radio  to  sec  xvhat  jxissible  additional 
uses  can  lx  made  of  nmltijslexed 
f-m  signals. 

Commission  invites  broadcasters 
and  other  interc'sted  jwrties  to  file 
comment  by  Sept.  1  5. 

Multijjlexing  gix's  back  to  March 
of  1955  xvhen  KCC  changed  the 
rules  to  alloxx  commercial  f-m 
broadc-asters  to  engage  in  c-ertain 
tx'jxs  of  non-broadcast  actixities. 
Commission  .says  this  xvas  done  to 
give  f-m  ojxrators  a  financial  assist. 


Sinev  then,  interest  in  other 
uses  of  multiplexing  on  f-m  stations 
has  grown.  Some  suggestions  cur¬ 
rently  simmering  include  price  quo¬ 
tations.  facsimile,  stixk  market  re- 
jwrts,  J>aging  serxiees  and  traffic 
light  control. 

Stereophonic  broadcasting  has 
Ixen  projxised  Irotli  as  an  imjnox  ed 
aural  broadcasting  system  and  as  a 
tyjx-  of  subsidiary  eomnnmication 
similar  to  that  which  may  noxv  lx 
offered  on  a  subscription  basis. 

A  sjxrkesman  for  I’CC  says  the 
question  of  additional  uses  of  nnilti- 
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CARBON  FILM  RESISTORS 


IN  RATINGS  FROM 
Va  TO  R  WATTS  PROVIDE  THE 
STABILITY  YOU  WANT  UNDER 
THE  TOUGHEST  LOAD 
AND  HUMIDITY  CONDITIONS 


WK/rr  rot  buuitin  no.  70I0A>  spracue  electric  company 

35  MARSHALL  STREET  •  NORTH  ADAMS.  MASSACHUSETTS 


SPGfiSUE 


<r  TIAMMAM  MO. 


THE  MARK  Of  ftHI  ABILITY 


SPRAOUI  COMPONENTS:  IIESISTORSl^):^  CAPACITORS  MAGNETIC  COMPONENTS 

INTERFERENCE  NITERS  Q  ^U>-SE  NETWORKS  Q  HIGH  TEMPERATURE  MAGNET  WIRE>  Q 


TRANSISTORS 
PRINTED  CtRCUITS 
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plcxing  by  f-ni  broadcasters  should 
be  reexamined  to  determine,  after 
three  years’  experience,  whether 


these  activities  arc  feasible,  appro-, 
priate  and  should  be  permitted  in 
the  f-m  band. 


More  Brokers  Adopt  C-C  Tv 


Tw'o  MORE  inrestment  firms  are 
now  using  closed-circuit  t\-.  One  is 
Bache  and  Co.  of  New  York,  an¬ 
other  is  K.  F.  Mutton  and  Co.  of 
San  I'rancisco. 

Ibc  New  York  installation  was 
made  by  Ilallamore  Electronics, 
riic  West  Coast  installation  uses 
Kin  'I’el  exjuipment. 

Both  systems  consist  of  a  vidicon 
pickup  camera  focussed  on  an  opti¬ 
cally  magnified  ticker  tape-,  and 
a  number  of  monitors  located 
throughout  the  offices. 

New  York  Stock  Exchange  tells 
Elecironics  that  a  memo  to  all 
member  companies  advises  that  the 
Exchange  is  ready  to  reeeixe  appli¬ 
cations  for  permission  to  use  closed- 
circuit  h .  Reports  are  that  a  num- 


Closed-eircuit  tv-  relays  optically 
magnified  figures 


her  of  investment  houses  are  “show¬ 
ing  great  interest”. 

I  he  Curb  Exchange  memlKr 
finn  of  McDonald  Holman.  N.  Y., 
installed  tv  equipment  last  fall. 


Refreshing  scene  for  these  summer 
days  shows  technician  carrying  test 
gear  to  repeater  station  atop  western 
\lontana  mountain  during  final  checks 
on  new  ?90-milc  microwave  radio  net¬ 
work 

Microwave  Licks 
Rugged  Terrain 

New  microw'ave  telephone  system 
announced  recently  spans  350 
miles,  covering  sections  of  Mon¬ 
tana,  Idaho  and  Washington.  ITic 
network  cost  more  than  $1  million. 

Lenkurt  Electric  Company, 
which  supplied  the  equipment  to 
General  Telephone  Company  of 
the  Northwest,  reports  that  work 
crews  sometimes  had  to  use  snow¬ 
cats  to  reach  some  locations. 

Much  of  the  w'ork  was  done  in 
high  altitudes,  the  highest  being 
6,200-ft  Mt.  Pinkham  in  western 


Montana.  Snowdrifts  of  20  to  50 
feet  are  common  in  this  area. 
'I’emperature  drops  as  low  as  45 
degrees  below  zero. 

’I'he  system  contains  nine  termi¬ 
nals,  seven  repeaters.  It  is  designed 
to  carr)’  a  peak  load  of  120  voice 
channels.  Many  of  the  circuits  arc 
for  the  Army’s  SAGE  network. 

Airline  Orders 
$16  Million  Unit 

.\  $16  Mii.LiON  interconnected 
electronie  data  processing  svstem  to 
handle  passenger  reservations  has 
just  been  ordered  bv  United  .\ir- 
lines. 

I’he  system  ordered  from 
The  ’I deregister  Corp.,  Stamford. 
Conn.,  will  use  three  Tclefiles, 
large  scale  stored-program  data 
processors  designed  to  operate  as 
on-  or  off-line  gear  for  general 
problems. 

Stanford  Research  Institute  made 
a  three-year  study  of  United’s  needs 
lx;fore  the  airline  picked  the  sys¬ 
tem  which  will  service  2,500  ticket 
sales  agents  in  208  cities.  System 
can  process  all  airline’s  flights  one 
vear  in  advance. 


MEETINGS  AHEAD 

Aug.  1-3:  I  cxas  Klcetroiiic  Clinic  and 
lair,  Stallcr-llilton  Hotel,  Pallas, 
Texas. 

Aug.  6-8:  Special  Ttxh.  Conf.  on  Non¬ 
linear  Magnetics  and  .Magnetic  .\ni- 
plificrs,  AIKK,  Hotel  Statler,  lais 
\ngeles. 

.\ug.  13-13:  Conf.  on  Kleetronies 

Standards  and  Measurements,  .Ml-.l., 
IKK.  NBC,  National  Hniean  of 
Standards  Labs.,  Boulder,  Colo 

Aug.  13-15:  Seventh  Animal  Conf.  on 
Industrial  \pplications  of  X-ray  .\n- 
alysis,  IXnver,  Colo 

.\ug.  19-22:  Western  Kleetronie  Show 
and  Convention,  Los  .\ngeles,  Calif., 
WKSCON.  IRK,  XN’CKMA.  Pan 
Pacific  .\nditorinm.  .\mbassador  Ho¬ 
tel.  L.  A. 

.\ug.  19-22:  Pacific  General  Meeting, 
.MKK,  Senator  Hotel.  Saeramento, 
Calif. 

.\iig.  26-Sept.  6:  British  National  Ra¬ 
dio  Show,  R.idio  Industry  Council, 
I'iarls  Court,  London. 

Sept.  1U-I2:  Tube  rechniqnes.  l-oiirth 
National  Conf.,  .\dvi.sory  Group  on 
K.lcctron  I’nbes,  OSP,  \N  estern 
Union  .\nditorimn,  N.  Y.  C. 

Sept.  12-13:  Coimmmications  Conf., 
IRK,  Sheraton  Montrose  Hotel,  Ce¬ 
dar  Rapids.  Iowa. 

Sept.  15-19:  Tliirteenth  .\iinnal  Instru 
ment  . Automation  Conf.  and  Kxhibit, 
IS.\.  Pliiladclpliia  Convention  Hall, 
Pa. 

Sept.  18-19:  National  .\ssoc.  of  Broat 
casters.  Kail  Conf.,  Buena  \  ista  Ho¬ 
tel.  Biloxi,  Miss. 

Sept.  22-24:  National  Symposium  on 
I  clcmetcring.  .Americana  Hotel.  Mi¬ 
ami  Beach,  and  Patrick  .Air  Korce 
Base  (Sept.  25). 

Oct.  13-15:  National  Klectrrmics  Conf., 

1 4th  Animal,  Hotel  Sherman,  Chi¬ 
cago. 

Oct.  20-21:  Aero.  Commnnications 
Symposium,  Konrth  National.  PGCS, 
Hotel  Utica,  Utica,  New  York. 

Oct.  20-21:  US.A  National  Committee, 
URSI  Kail  Mcrting,  Penn  State 
Univ.,  University  Park,  Pa. 

Oct.  27-28:  Radio  Kail  Meeting,  Elec¬ 
tronics  Industries  .Assoc.,  Slieraton 
Hotel,  Rochester,  N.  Y. 

Oct.  27-29:  East  Coast  .Aero.  &'  Nav. 
Elec.  Conf.,  Baltimore  Hotel  and 
7th  Reg.  .Armory,  Baltimore,  Md. 
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in  £1  thousaincl  different  environments  .  .  . 


Sa^te 


PERFORMANCE 

\NnH^(mda/nIm 


GLASS-TO-METAL  SEALS 

Conttantin't  pr«-te*ting  otturct  quality  glas>>to* 
mttal  seals  that  stand  up  under  climatic 
extremes  .  .  .  and  any  one  of  the  thousands 
of  different  Constantin  seals  will  improve 
your  present  protect,  no  matter  what  your 
particular  requirement  may  be. 

Constantin  has  long  been  noted  In  the  electrical 
and  electronic  industries  for  its  rigid  inspection 
of  all  parts,  from  start  to  finish.  They  hove 
pioneered  in  unique  and  difficult  designs  In 
such  diversified  items  as  multi*headers, 
all-in-one  assemblies,  transistor  mounts,  single 
terminals,  end  seals,  crystal  mounts,  and 
other  superior  fabrications. 

Constantin's  experienced  staff  of  design 
engineers  are  ready  to  help  you  with  any 
glass-to-metol  sealing  problem.  Write  today 
for  complete  information. 

SEE  US  AT  BOOTH  #1267 
WESCON  SHOW 


&  ^0, 


Route  46,  Lodi,  N.  J.  187  Sargent  Ave.,  Clifton,  N.  J. 


O  MANUFACTUItING 

V  ENGINEERS 

5th  &  Capitol  Sts.,  Saddle  Brook,  N.  J. 


transistor  mounts  •  simgie  terminals  •  compression  headers  •  end  seals  •  crystal  bases  .  connectors  •  miniaturization 
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IT^  NEW  AND  NEWS 


from 


ARNOLD 


Arnold  Tape-Wound  Cores  now  offer  you 
every  feature  you’ve  been  looking  for 

■  ■  Mt  no  added  cost  to  you 
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NEW  COMPACTNESS 
in  Aluminum-cased  Cores 

Now  you  can  build  your  dcsi/m*  around  the  last  word  in  improved 
tape  cores  of  high-pcrmcability  materials.  Arnold  6T  Cores  in¬ 
corporate  a  new  type  of  aluminum  core  box  construction,  with 
overall  dimensions  smaller  than  older  types  of  aluminum  cases, 
and  comparable  in  site  with  ordinary  plastic-cased  cores.  RriuU: 
along  with  the  distortion-free  strengtn  of  the  aluminum  case, 
that  resists  winding  stresses,  you  now  get  the  compactness  and 
miniaturization  possibilities  you've  wanted. 


I. 


HERMETICALLY  SEALED, 
with  Built-in  Protection 
against  Shock  and  Vibration 

Magnetic  properties  of  Arnold  6T  Cores  have  the  most  complete 
protection  available  on  the  market.  The  cores  are  surrounded  by 
an  inert  shock  absorbent  inside  the  cases,  and  then  hermetically 
scaled,  your  best  assurance  of  trouble-free  performance,  a  strong 
consideration  where  theacrvice  involves  long  periods  of  standby. 
Inherent  in  the  design,  of  course,  is  the  further  guarantee  that  you 
can  vacuum-impregnate  your  coils. 


1000-V0LT  BREAKDOWN 
GUARANTEED! 


The  revolutionary  new  type  of  core  box  conscrtKtion  developed 
for  Arnold  6T  Tape  Cores  employs  a  strong,  inert  covering  for 
which  lOOO-s-olt  breakdown  is  guaranteed.  This  covering  possesses 
a  hard  gloss  finish,  and  gis'es  a  suitable  radius  on  all  comers.  The 
elimination  of  sharp  comers  insures  against  cutting  through  the 
insulation  of  the  winding  wire.  The  hard,  non-cold-flowing  finish 
protects  against  the  wire  cutting  through  the  case  covering,  a 
double  guarantee  against  shorted  wiring. 


MEETS  MILITARY  “SPECS" 
for  Dperating  Temperatures 
and  Temperature  Rise 

Arnold's  new  type  of  hermetically-scaled  aluminum  core  box  con¬ 
struction  fully  meets  the  requirements  of  military  specihcatiixis 
Mil-T-SJS}  or  Mil-T-72iO,  wherever  applicable  'This  ins-ols-es  a 
positive  guarantee  that  the  case  construction  will  withstand 
ambient  temperatures  to  ITO'C,  and  a  2S°C  temperature  rise. 


Arnold  6T  Tape  Cores  will  be  available  io  all 
standard  sizes,  and  special  sizes  may  be  made  to 
order . . ,  all  guaranteed  tor  size,  hermetic  seal, 
dielectric  strength  and  temperature  ol  operation. 


The  Arnold  Fngineering  Company 


Main  Office  &  Plant:  Marengo,  Illinois 

PMtVIa  DtsrMM  Ptanti  641  ■*$!  6ltt  Strut,  lua  Aisfulut,  CaW. 

District  So/m  Offkts: 

•oaton:  49  WoMiom  St,.  Lexington  Los  AngoiM:  3450  WiWiiro  Mvd. 


New  roHi,  350  Fifth  Ave.  Wothmgtott,  O.C..-  I00l-15th  Sl„  N.W. 
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1 

1,000,000 


Openings  at  all  levels 
exist  for  engineers  qualified 
in  the  following  fields: 

Digital  computers 
Analogue  computers 
Radar  simulators 
Automatic  check-out  equipment 
Complex  electronic  simulators 
Optical  systems 
Electronic  packaging 

Openings  also  exist  at 
our  main  plant, 
Binghamton,  New  York. 
Information  forwarded 
upon  request 


One 

in  a  million 


the  engineers 
the  company 
the  opportunity 


When  a  smoothly  functioning  team  of  engineers  is 
employed  by  a  company  that  offers  the  perfect  creative 
opportunity,  the  stage  is  set  for  the  possibility  of  that  rare 
phenomenon  — a  major  technical  break-through. 

For  example:  Exact  tolerances  to  one-millionth  of  an 
inch  are  now  a  necessity  rather  than  a  scientific  wonder. 
To  meet  this  requirement,  a  group  of  engineers  at  Link 
Aviation,  Inc.,  developed  the  Link  Fringecount  microm¬ 
eter,  an  exciting  achievement  in  metrology,  (the  science 
of  measurement)  thus  breaking  through  another  barrier. 
The  Fringecount  is  the  only  semi-automatic  instrument 
using  the  wavelength  of  light  as  its  reference,  capable  of 
making  direct  —  not  comparative —  absolute  measure¬ 
ments  to  one-millionth  pari  of  an  inch. 

The  Fringecount  is  but  one  of  many  outstanding  engi¬ 
neering  achievements  emerging  from  this  truly  creative 
atmosphere.  At  Link  Aviation,  pioneers  of  flight  simula¬ 


tion,  this  atmosphere  is  in  outstanding  evidence.  Greatly 
expanded  research  and  development  activity  at  Link's 
Laboratories  in  Palo  Alto,  California ,  has  lent  an  ur¬ 
gency  to  the  search  for  these  one-in-a-miiiion  engineers. 

Here  are  a  few  special  advantages  in  joining  Link.  If 
you  intend  to  continue  your  advanced  technical  study, 
you  can  benefit  from  the  Honors  Cooperative  Program 
that  provides  advanced  study,  under  regular  university 
curriculum  with  all  tuition  expenses  paid  by  Link. 

In  addition  to  providing  you  with  an  ideal  atmosphere 
in  which  to  work  and  an  enviable  academic  program  to 
advance  your  studies.  Link  supplies  all  employee  benefits 
associated  with  the  most  advanced  management  prac¬ 
tices,  such  as  fine  pay  and  generous  hospital,  health  and 
retirement  benefits. 

And  most  important:  management  men  are  engineers. 
They  understand  your  work  and  point  of  view.  This  kind 
of  administration  provides  engineering  thinking  right  up 
to  policy  level. 

Accept  this  one-in-a-million  opportunity  now ! 


for  appointment 
call  Mr.  M.  E.  Jenkins 
Mayfair  Hotel 
HUbbard  3-6999 


Write:  Mr.  J.  D.  Larko 
Link  Aviation,  Inc. 
P.O.  Box  1318 
Palo  Alto,  California 

Link  Aviation^  Inc.,  Binghamtony  New  York 


Ucinite  Electrical  Assemblies 


BANANA  PINS 


BATTERY  CONNECTORS 


Four  sizes  of  plugs  with  one- 
piece  beryllium  copper  springs. 
Adaptable  mounting  ends  in 
threaded,  staking,  or  solder  tug 
types.  .  Similar  Mating  Jacks 
olso  available. 


Wired-  snop-on  units  for  use 
with  batteries  equipped  with 
United-Carr  electrical  snap 
fosteners.  Wiring  to  customer  s 
specifications. 


PRINTED  CIRCUIT 

CONNECTORS 


STAMPED  CIRCUITS 


Printed  circuitry"  by  a  stamp¬ 
ing  process  free  of  electrolytic 
contaminotion.  High  precision 
and  consistent  registration. 


Uniquetorsion-bar  contacts  pro¬ 
vide  copsistent  performance  un¬ 
affected  by  repeated  insertions 
of  moximumand  minimum  toler- 
once  boards.  Available  in  71, 
18,  15  and  10  contact  sizes. 


SPECIAL  ASSEMBLIES 


MAGNETRON  CONNECTORS 


Stamped  circuits,  molded  hous¬ 
ings,  special  contacts  custom 
designed  in  a  complete  package 
to  fit  the  opplication. 


For  heoter  and  heoter  cathode 
terminols  of  magnetrons.  Avoil- 
oole  in  many  variations  to 
onswer  specific  needs. 


SNAP  SWITCHES 


"PK"  MOLDED  SWITCH 


Precision,  momentary  contact 
push-button  switches  Small 
and  dependable  Severol  cir¬ 
cuit  arrangements.  Woter  tight 
version  shown. 


Single  wafer  rotary  switches  in 
rugged  molded  construction. 
Economical,  durable.  Single 
pole,  two  or  three  position. 


TEST  JACK 


VIBRATION  ISOLATORS 


Ucinite  s  quality  jack  for  080 
probes.  Beryllium  copper  con¬ 
tacts  Nylon  insulation  in  colors. 
Metal  shell  for  firm  dependable 
mounting. 


Equiflex  (1  to  1  ratio)  metal 
mounts  ensure  long  life,  fit 
small  spaces,  can  be  used  in 
any  direction.  Three  sizes,  cup 
or  plate  mountings. 


METAL  STAMPINGS 


Volume  production  in  Metol 
stampings  Yeors  of  engineer¬ 
ing  ond  tooling  skill  available 
Ip  solve  your  particular  prob¬ 
lem. 


The  UCINITE  Company 


DIVISION  OF  UNITED-CARR  FASTENER  CORP, 


Newlonville  60,  Mauachusetts 


S«e  us  at  Booths  443-444,  Wescon  Show 
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CUSTOM-DESIGNED  AND  MASS  PRODUCED 
TO  YOUR  PARTICULAR  REQUIREMENTS 


Dot  plug  buttons  were  originally  used  in  auto¬ 
mobiles  to  fill  spaces  on  standard  models  which, 
on  de  luxe  models  would  be  occupied  by  such 
extras  as  cigarette  lighters,  radio  controls  and  so 
on.  They  are  now  also  widely  used  as  lenses 
for  indicator  lights  and  as  identification  buttons 
on  instrument  and  control  panels  of  all  kinds. 


Available  in  clear  or  colored  plastics . . .  brass  or  steel 
in  all  standard  finishes . . .  embossed  and  enamel- 
filled  or  molded  to  show  company  insignia  or  other 
identification  symbols  . . .  Dot  plug  buttons  snap 
into  place  and  stay  where  they’re  put  even  under 
conditions  of  extreme  vibration.  Yet  they  can  be 
removed  and  replaced  repeatedly  without  damage. 


CARR  FASTENER  COMPANY 


DIVISION  OP  UNITED. CARS  FASTENER  CORPORATION  31  Ames  Street,  Cambridge  42,  Massachusetts 


MAKns  Of 


FASTENllfS 
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New  Blaw-Knox  85"  Diameter  Tracking  Antenna 


This  newest  Blaw-Knox  85'  Diameter  Tracking  Antenna 
will  be  part  of  a  telemetering  ojxjration  connected  with 
missile  and  satellite  development. 

Its  design  is  fully  determinate.  All  structural  members 
of  the  assembly  are  analyzed  for  stress  and  deflection 
before  fabrication.  Coupled  with  shop  fabrication  and 
field  erection  to  rigidly  accurate  tolerances,  it  is  capable 
of  the  highest  gain,  with  a  minimum  of  distortions 
or  aberrations. 

The  entire  drive  system  embodies  such  critical  design 
requirements  as  infinitely  variable  movement  with  negli¬ 
gible  creep  or  overrun  for  tracking.  The  slewing  drives 
are  capable  of  the  extremely  rapid  acceleration  and 
deceleration  necessary  to  focus  on  supersonic  targets. 

Pioneering  like  this  is  the  latest  step  in  a  long  series 
of  Blaw-Knox  developments.  Such  milestones  as  the 


Guyed  Vertical  Radiator  design  in  AM  radio,  the  first 
radar  antenna  used  to  bounce  signals  off  the  moon,  and 
the  Tro|X)spheric  Scatter  Antenna  for  over-the-horizon 
television  have  marked  Blaw-Knox  as  a  world  leader  in 
advanced  design,  fabrication  and  erection  techniques. 

Blaw-Knox  welcomes  the  op|K>rtunity  to  translate 
your  most  advanced  concepts  into  highly  reliable 
oiKjrating  equipment.  Contact  the  Antenna  Group. 


A.ntenn£tS  —  Rotating,  Itndio  Telescopes,  Radar, 
Tropospheric  and  Ionospheric  Scatter. 


JIAW'KNOX 


BLAW-KNOX  COMPANY 

>  Blaw-Knox  Equipment  Division 
Pittsburgh  38,  Pennsylvania 
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SCALE  MODEL  of  85'  diameter  tracking  antenna,  now 
under  construction.  Reflector  face  surface  h  fabricated 
from  Aluminum.  Pedestal,  Polar  Cage,  Declination 
Cage  and  back-up  structure  are  of  galvanized  steel. 
Scale:  'A'  -  1'. 


,,  '  V  ■ 


"^1  Frequency 
Forward  Loss  (max.) 
Isolation  (min.) 
Trans.  Line 


1-2  kmc 
1.0  db 
10  db 
RG-44/U 
Coax. 


2-4  kmc  4-7  kmc  7-11  kmc 

1.0  db  0.5  db  0.6  db 

10  db  10  db  .  10  db 

RG-44/U  Double  Ridge  Special  X-Band 

Co9n.  Wave  Guide  Wave  Guide 


Lightweight  units  handie  high  power  ieveis  to  400  watts  cw 


These  Sperry  isolators  are  the  first  nonreciprocal  ferrite 
components  designed  in  coaxial  line.  I'hcy  arc  especially 
applicable  in  extremely  broadband  radars  and  test  equip¬ 
ment  as  well  as  advanced  countermeasures  systems— 
wherever  isolation  is  required  over  an  octave  bandwidth. 

Simple  in  construction  and  light  in  weight,  these  Sperry 
Microline*  isolators  have  no  large  waveguide  nor  heavy 
magnets.  They  maintain  far  superior  electrical  character¬ 
istics  over  a  much  broader  bandwidth  than  other  isolators. 
Meeting  both  Mil.E.-54(X)A  and  Mil.E.-5272A  specs, 


they  operate  properly  within  an  ambient  temperature 
range  from  — 55°C  to  1()0°C.  tm  Reg.v.s.Pai.off. 


MICROWAVE  ELECTROHICS 

c  o  m  p  A  m  Y 

CLEARWATER.  FLORIDA 


Division  of  Sperry  Rand  Corporation 


ADOWKSS  ALL  INOUIRIKS  to  C It’arHuter,  Florida,  or  Sperry 
Gyroseope  offkes  in  Sew  York,  Cleveland,  Sew  Orleans,  Los 
Angeles,  San  Francisco,  Seattle. 


Visit  our  booths  641-642  at  the  WESCON  Show,  August  19-22. 
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now/ most, 

line  of  PNP  Germanium 


Power  Transistors 


MORE  THAN  100  TYPES 


40- WATT  GROUP 
Types  Available 


30- WATT  GROUP 
Types  Available 


^^3 

Hfl-flU 

1^2233 

UMIH 

KQB 

iwm 

Q£Q| 

imiiu 

HWIIl 

■ 

11^1^ 

H«MI 

QQTT] 

KOI 

Hg-ftul 

iiBTin 

BTtiTffl 

m 

moni 

ngim 

WMin 

■ 

fi^Si 

ffTTrfrB 

■.w 

■i 

tiissm 

■  fWJi 

■■■ 

n 

X  * 


20- WATT  GROUP 
Types  Available 


■ 

IT  5021 

LT  5034 

LT  5042 

LT-5051 

Diamond 

m 

IT  5027 

IT  5033 

LT  5041 

LT  5050 

Molt 

■I 

regim 

LT5049 

Ftmalo 

n 

BESl 

02211 

LT-5039 

LT-5041 

Diamond 

IT  5024 

IT  5030 

LT  503< 

LT  5047 

Mala 

■I 

IT  5023 

LT  5029 

LT  5037 

LT-504C 

Tamale 

M 

IT  5022 

2NI57 

2NI57A 

LT  5045 

Diamond 

CTl02i 

LT  55 

LT  503t 

LT  5044 

Mala 

m 

2N156 

2NI5S 

LT-5035 

LT-5043 

Tamale 

LZ 

BTr7M 

Minimum  Brukdown  Voltaiet 


Minimum  Breakdown  Voltaiat 


Minimum  Braakdown  Voltaitt 


(Minimum  large-signal  current  gain:  40-watt  group  at  1.0  A, 
30-watt  group  at  0.75  A,  20-watt  group  at  0.50  A. 
(Minimum  breakdown  voltage,  collector  to  base  with  emitter  open. 


fFive  packages:  diamond,  lemale  industrial  with  solder  lugs  or 
flying  leads,  and  male  industrial  with  solder  lugs  or  flying  leads. 


Reliable  products  through 

Advanced-Engineering 

semiconductors 

B) 


CBS-HYTRON,  Semiconductor  Operations,  Lowell.  Mass. 
A  Division  of  Columbia  Broadcasting  System,  Inc. 

Sales  Offices:  Newark,  N.  Uelraet  Park,  lU.;  Lot  Angelee,  Calif. 


Whatever  your  needs  in  PNP  germanium  power  tran¬ 
sistors,  CBS-Hytron  can  supply  them:  In  a  choice  of  three 
sizes  of  collector  dissipations  ...  20,  30  or  40  watts.  In  a 
choice  of  live  packages  .  .  .  diamond,  female  industrial 
with  solder  lugs  or  flying  leads,  and  male  industrial  with 
solder  lugs  or  flying  leads.  And  in  36  choices  of  collector- 
to-base  voltages  and  large-signal  current  gains. 

See  tables  for  types  available.  Write  today  for  Bulletin 
E-288  giving  complete  data  on  EIA,  military  and  special 
types  in  the  widest  range  of  current  gains,  collector  volt¬ 
ages  and  currents  available.  Let  the  unsurpassed  flexi¬ 
bility  and  width  of  this  CBS-Hytron  line  help  solve  your 
individual  power  transistor  problems. 
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Coolanol  45  dittipaf«s  heat  from  the  3(i0-\vatt  Cur¬ 
rent  Deflection  Amplifier  produced  by  IBM  Military 


Products  Division  for  the  AN /ASB-4  bombing/navi¬ 
gational  system — operational  in  the  B-52  bomber. 


OfflCUl  AM  K>RCI  PHOTO 


For  compact  docign  . . .  Coolanol  45  dia- 
Mipatos  tin*  inrn'aiira  heat  rrcat4xl  when 
you  muat  park  more  power  into  lew  spare. 
Liquid-roolinR  allows  miniaturisation  of 
components  that  must  he  liRhtwei^t,  yet 
powerful  enoufth  for  today's  advanced 
system  designs.  It  lends  itself  well  to  park- 
ag<'  systems  of  individual  units  whirn  ran 
be  n'lnoved,  serviced  and  rtqdared  easily. 


Consult  Monsanto  on  the  advantages  of 
liouid'oooling  for  your  systems  before  you 
select  your  cooling  method.  Monsanto 
technical  specialists  are  ready  to  help  with 
the  fluid  aspects  of  your  system  design. 


For  design  simplicity  .  .  .  call  on  the  For  roliablo  porformanco  . . .  Coolanol  45 

ability  of  Coolanol  45  to  function  as  a  provides  reliable  temperature  control  to 

coolant-dielectric  or  as  a  hydraulic  fluid.  aasure  accuracy  of  components  such  as 

Omlanol  45  pumps  and  cools  efficiently  fire  control  and  c«mntermeasure8  units, 

from  -65*  to  400®  P'. — fierforms  well  over  (Quality  control  specification.s  include  pM- 

an  environmental  temfx'raturc  range  even  sa|i^  through  an  0.8  micron  filter,  assuring 

wider.  You  can  eliminate  the  variables  of  fluid  purity  for  reliable  operation  in  the 

multiple  fluids  or  multiphase  fluid  systems  close  tolerances  of  your  servo  mechanisms, 

by  standanlixing  on  versatile  Coolanol  45.  cooiamoi  iS:  Monmnio  T.  .U.  (Formeriu  05-43) 

WHBN  YOU  NBBD  A  SVNTHBTIC  FLUID.  COMB  TO  MONSANTO 

—ermator  of  fluids  for  Ihm  future 


Company 
^  Address 
CUy . 


.Zone . State 


AAonsanto  Chemical  Company,  Organic  Chemicals  Division 
Dept.  AV-5,  St.  Louis  24,  Missouri 


Please  send  more  information: 


□  New  Coolanol  45  Technical  Bulletin 

□  Facts  Folder  on  20  Monsanto  Fluids 


TlTDMiNJC  FOWER  HUT  OISSIMTKM 


^  RaiMU  OPERATION 


•  Qb  • 


^  LIQUIDS-IN-ELECTRONICS  Him... FROM  MONSAHTO 
IBM  cools  current  deflection 


Diode  Manufacturer  uses 
Electro  Instruments  X-Y  Recorders 
to  plot  Zener  diode 
characteristics 


INCLUDES  PLOT  WITH  EACH  DIODE 

International  Rectifier  Corporation,  manufacturers  of  Zener  diodes, 
plots  the  reverse  breakdown  characteristics  of  each  diode.  These  plots 
accompany  the  diode  to  the  customer  and  provide  an  immediately 
useful  graphic  description  of  the  individual  unit's  transfer  character¬ 
istics.  As  shown  below,  the  plots  are  made  with  an  Electro  Instruments 
Model  100  X-Y  Recorder. 

These  proven  recorders  fulfill  the  most  demanding  operational  and 
performance  requirements.  They  possess  such  advanced  design  features 
as  transformer-isolated  servo-controlled  cable  drives  to  eliminate  back¬ 
lash,  an  internal  vacuum  hold-down  and  carriage  slewing  mechanism 
for  easy  paper  insertion,  and  a  positive  paper  indexing  provision  for 
measurement  repeatability.  Operating  controls  are  kept  to  a  minimum 
and  are  logically  grouped  for  maximum  operator  convenience. 


For  comploto 
•pocificiitlons, 
•ond  for  now 
4-pago  brochure 
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the  complete  line 
of  X-Y  Recorders 
and  Data  Reduction 
Accessories  - 


Bna 


■GTRO 

STRUMBNTe 


3940  Aoro  Court*  San  Oiogo  11,  California 


( 


Two  Type  7191’i  receive  tpeciel  “D.C.  hold>off”  vibration  vibration,  swept  from  SO  to  2,000  cps  in  4  minutes.  Tubes 

test.  All  Tung-Sol/Chatham  miniature  hydrogen  thyratrons  also  are  shocked  at  48*  hammer  angle  in  Navy  high-impact 

—  7190,  7191,  7192  —  must  “hold  off’’  while  subiect  to  ISO  flyweight  shock  machine,  equal  to  720G/1  millisecond  shock.* 


Extensive  in-factory  tests  assure  designers 
Tung-Sol/Chatham  miniature  hydrogen  thyratrons 
—  7190,  7191,  7192  —  can  withstand  the  severe 
shock  and  vibration  met  in  missile  flight.  Perform¬ 
ance  of  these  tubes  in  several  operational  missiles 
gives  in-use  proof  of  their  ruggedness. 

In  radar  modulators  and  tracking  beacons,  these 
compact  tough  tubes  supply  10  KW,  replace  bulkier 
types.  Broad  range  of  pulse  repetition  rates  widens 
design  choice  . .  .  zero  bias  simplifies  circuitry  and 

®  r 


triggering  requirements.  Tubes  hold  off  high  volt¬ 
age,  pass  high  peak  current  with  low  tube  voltage 
drop.  Three  types  available:  7 190  —  pin  base,  7191 
—  top  anode  connector,  7192  —  flexible  leads. 

Tung-Sol,  only  producer  of  miniature  hydrogen 
thyratrons  for  missiles,  can  supply  you  immediately. 
For  complete  data  on  these  types  ...  on  special- 
purpose  tubes  of  all  types,  phone  or  write.  Tung-Sol 
Electric  Inc.,  Newark  4,  New  Jersey.  Commercial 
Engineering  Offices:  Bloomfield  and  Livingston, 
New  Jersey;  Culver  City,  California;  Melrose  Park, 
Illinois. 


®TUN6-S0L‘ 


Tung-Sol/Chatham  miniature  hydrogen  thyratrons 
supply  test-proved  ruggedness  for  missile  use! 


Flip  Flops  and  Counters 

Diode  AND  Gates 

Diode  OR  Gates 

Nor  Gates— An  Epsco  Exclusive 

Porollel  Gates 

Coscode  Gates 

Inverter  Amplifiers 

Non-Inverting  Amplifiers 

Emitter  Followers 

Power  Driver 

One  Shot  Delay 

Pulse  Shaper 

level  Converter 

Neon  Indicator 

Incondescent  Indicator 

Blocking  Oscillator  \ 

Level  Shaper 

6,  12,  18  volt  Power  Supplies 
Clock  Pulse  Generator  (0-2S0C) 

Coining  soon  complete  t  me  logic  circuit 
family,  and  we  re  adding  others  all  the  time 


vailable  nowl 


Lowest  Cost 
Save  Time 

•  Save  Space 

•  Qolor  Coded 

•  Shock-Resistant  C 

•  Fulty-Encapsulated 

•  Low-Power  Requirements 

•  Proven  Dependability 

•  Complete  Compatibility 

•  Easily  Accessible  Test  Points 

•  Efficiently  Arranged  Pin  Connections 

•  250  KC  Operation 

•  ~55'C  to  +75*C  Temperature  Range 

Standard  pockoeoi  con  ha  moMfad  la  proaida  you 
with  custom  drtvitry  at  no  oxtro  packaging  cost. 


Here  are  important  new  tools  to  eliminate  your 
logic  circuit  design  problems.  Providing  significant  cost 
advantages,  Epsco's  Transistor  Digital  Circuits  save  you 
valuable  engineering  design  time,  cut  your  costs  and 
space  requirements  and  give  you  dgpendabig,  rcfiabfe 
operation. 


Dimonsions  ' 

Typo  A  7"m.9"  squoro 

Typot  2.S"s0.65>r' 

Froquoncy  Kongo  0  -  250KC 

Switching  TImot 

Died#  logic  0.7  psoc  max 

Transistor  logic  1.5  psoc  max 

Signal  Voltogo  lovols  0  and  -6  volts 

DC  Supply  Voltogos  mtg  volts,  ^6  volts 
Tomporoturo  Kongo  —  55°C  to  '•7S’C 


Typo  A  Circuit  Packaging 
(two-thirds  actual  siial 


Typo  B  Circuit  Packaging 
(two-thirds  actual  sizot 


Writo  For  tochnleol  bullotins. 

Cpsce  Compononts,  Dopt.  R88, 

108  Cummington  Stroot,  Boston  15.  Moss. 
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BUILD  YOUR  PRODUCT  BETTER 
...WITH  JOHNSON  COMPONENTS! 


1 


r  .  1  t'  “T  I  line 

spe<iiity 

.Jo- 

Who'eve-  '"f  c-c  ce  *  '•’e 

nv'c"  crnfec'?’  "c  '■■e' 
ta'5?»*  va  ct  «*  capac  *a 

ana  apa  r*  ae‘^^"  a-a  at*- 
velep~e''*  en^.nt*e  >•  speci*' 
Ja*'n$an  cc“pa''enS.  0-*''ana- 
irig  .n  '^liaP  Jo'''isar>  Cw'"-‘ 
pan^nts  o-^  fcacKpa  P>  »a.''a 
ofla  i-"e9ina'i>e  ena^eema 
Nf  \*  e  lapsing  •o’  ano 

thp  fallpsMng  ca-paPen*.! — 
ChpCk  JaPnsan  <■  5*1 

•  VARIABLE  CAPACITORS 

•  INSULATORS  •  PILOT  LIGHTS  ' 

•  PLUGS  AND  JACKS 
•INDUCTORS  RTUBE  SOCKETS 

•  KNOBS  AND  DIALS 


connectors 


Detignwd  to  m»«t  severe  •l•ctrical  and 
mochonicol  roquiromenti,  Johnson  monu* 
foctures  o  complet*  lino  of  nylon  connec¬ 
tors  as  well  os  a  standard  group  of  plugs 
and  jacks.  Nylon  components  include:  insu¬ 
lated  solderless  tip  and  banana  plugs;  tip 
and  banana  jacks;  tip  jack  and  sleeve 
assemblies;  metal-clad  tip  jacks;  binding 
pasts.  Tough,  low-loss  nylon  won't  chip  or 
crack  even  when  subjected  to  extreme 
temperature  changes  or  abnormal  me¬ 
chanical  stress.  Designed  for  fast,  easy 
mounting  — available  in  13  bright  colors 
for  coded  applications. 


variable  capacitors 


Availoblr  in  a  wide  range  of  copocitiet 
and  voltage  ratings,  Johnson  Variable  Ca¬ 
pacitors  ore  widely  used  for  commercial 
and  military  applications.  Types  range  in 
size  from  the  diminutive  "M"  senes  to  large 
Type  "C”  Single  and  Dual  capacitors 
measuring  up  to  17”,^'  long.  This  compre¬ 
hensive  line  offers  types  with  construction 
features  such  as:  soldered  plates;  DC-200 
impregnated  steatite  end  frames;  types 
with  stator  support  rods  soldered  directly 
to  ceramic  end  frames;  units  with  high 
capacity  per  cubic  inch  and  low  capacity 
to  chassis;  and  types  with  special  platings 
and  spacings  in  production  quantities. 


For  dofoHod  tpocihcolient  on  tho  complolo  Nno 
of  Johnson  oloctronic  compononH  —  writ#  for  your 
froo  copy  of  our  nowotf  componont  cotolog.  lodoyf 


tube  sockets 


Pick  the  tube  socket  that  meets  your  speci¬ 
fications  from  Johnson's  3  basic  grades  for 
every  socket  type!  Check  Johnson's  stand¬ 
ardization  program  ,  .  .  you'll  find  that 
selection  is  simplified,  delivery  cycles  are 
shorter  —  and  many  times  you'll  get  superior 
quality  sockets  at  lower  cost  due  to  the 
elimination  of  special  set-up  and  tooling 
charges.  This  unique  tube  socket  stand¬ 
ardization  program  pravides  you  with 
complete  specifications  for  stondard,  indus¬ 
trial  and  military  socket  requirements. 
Write  for  your  free  copy  of  Tube  Socket 
Standordizotion  Booklet  No.  536,  today! 


pilot  ligbts 

Save  valuable  specification  time  by  select¬ 
ing  your  panel  indicators  from  Johnson's 
"preferred  "  line.  Availoble  types  include: 
faceted  jewel  or  wide  angle  lucite  lens 
models;  enclosed  or  open  body  styles; 
bayonet,  condelabra,  or  miniature  screw 
types;  and  a  wide  variety  of  mounting 
brackets  and  assemblies.  Jewels  are  avail¬ 
able  in  clear,  red,  green,  amber,  blue,  or 
opal.  Specials,  including  types  ta  meet 
military  specifications  are  also  available 
in  production  quantities.  All  Johnson  pilot 
lights  are  described  in  detail  in  Pilot  Light 
Catalog  750 — send  for  your  free  copy 
todoy ! 


1020  SECOND  avenue  SOUTHWEST  •  WASECA,  MINNESOTA 


AMwfijd/  th^/WoM  btv  8D  Ue/M 


*‘Your  Blueprint 
in  Plastics 
Since  187V' 

Consolidated 

Molded 

Products 

Corporation 

Scranton,  Pa.  Binghamton,  N.  Y. 


.  .  .  plastics  parts  molded  by  Consolidated,  that  is.  In  every  part 
of  the  Klobe  —  from  Scranton,  Pennsylvania  to  Sidney,  Australia 
—  people  are  usin^  and  enjoying  products  made  more  dependable 
by  components  from  Consolidated.  Now,  with  two  plants  working 
for  you  in  Scranton,  Penn.sylvania,  and  one  in  Binghamton,  New 
York,  we  are  better  prepared  than  at  any  other  time  in  our  80 
year  history  to  take  care  of  your  requirements. 


If  You  are  interested  in 
learning  more  about  injec¬ 
tion  and  compression  mold¬ 
ing  by  Consolidated,  send 
for  our  new,  fully  illustrated 
company  brochure.  Write 
to:  Consolidated,  339  Cherry 
Street,  Scranton  2,  Penn¬ 
sylvania. 


COHS^ 
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Jim  -  SEND  TEST  SIGNALS  DURING  PROGRAMMING! 


American  Broadcasting  Co.  ^ 

Mr.  R.  Morris  (left)  &  Mr.  J.  Serafin 


MODEL  1008- A 


Test  signal  is  thin  line  between  frames.  All  test 
signals  can  be  transmitted  during  vertical  blank¬ 
ing  portion  of  program. 


VERTICAL 

BLANKING  INTERVAL 
TEST  SIGNAL  KEYER 


The  Telechrome  Model  1008-A  Verti¬ 
cal  Blanking  Interval  Keyer  is  a  self- 
contained  portable  unit  that  makes 
possible  transmission  of  television 
test  and  control  signals  between 
frames  of  a  TV  picture.  Any  test  sig¬ 
nal  (multiburst,  stairstep,  color  bar, 
etc.)  may  be  added  to  the  composite  program  signals.  The 
keyer  will  operate  anywhere  in  the  TV  system  and  operates 
from  composite  video,  sync,  or  H  &  V  drive.  The  test  signals 
are  always  present  for  checking  transmission  conditions 
without  impairing  picture  quality.  The  home  viewer  is  not 
aware  of  their  presence. 

These  continuous  reference  signals  may  be  used  in  con¬ 
nection  with  various  Telechrome  devices  for  automatic 
correction  of  video  level,  frequency  response,  envelope  delay, 
differential  gain  and  differential  phase. 


VERTICAL  BLANKING  INTERVAL 
TEST  SIGNAL  KEYER 

PortabI*  or  standard  rack  mount¬ 
ing.  Self-contained  power  supply. 


Video  picture  with  multiburst  test  signal  in¬ 
serted,  as  seen  on  ordinary  wave  monitor. 


Checking  after  programming  is  costly  and  at  best  highly 
inefficient  since  conditions  constantly  vary.  The  Tele¬ 
chrome  Vertical  Interval  Keyer  minimizes  post-program 
checking  and  overtime  expenses.  It  provides  instant 
indication  of  deteriorating  video  facilities  so  that  cor¬ 
rective  measures  can  be  undertaken  immediately— 
manually  or  automatically  during  programming. 

Now  in  use  by  CBS,  NBC, 

'  ABC,  BBC  ITA  (Brit.) 


Write  for  Specifications  &  Details 


1003-C  VKMEO  TRANysSSOM 
nST  SIGMAl  GENERATOR 

Comptolaly  t«lf-c«NMlf<*e,  pofflAfe.  Aiv 
ducM  mulfl-troquMcy  burst,  sfoirsiopi, 
ssoifsiop,  wbit*  windew,  coik- 
iwsita  sywcb.  VoriobU  duT/  xyria.  toup 
krtod  ptmw  vfppiy.  llVk*  sfwvdtx^l  nA 
•MMlitlwg  eirlll  cwryiiig  con.  -Utoyiofi 
wlfiiilisiii>juradol  IOOiM.T«uSi<}w«lK«iy^ 


Th»  Narioa'i  Ivadinf 
Sii^pliar  ml  Cmlmt 
TV  (qwipmant 

28  RANICK  DRIVE 
AMITYVILLE.  N.  V. 
Lincoln  1-3600 


CabI*  Addratt!  COIOOTV 


ion— 13635  Victory  Blvd..  Van  Nuys,  Calif.,  State  2-7479, 
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ANNOUNCING... 

the  newest  addition  to  the  Detco 
family  of  PNP  germanium  transis¬ 
tors  I  It’s  Ideally  suited  for  high¬ 
speed  switching  oircuits  and  should 
find  wide  use  in  regulated  power 
supplies,  square  wave  oscillators, 
servo  amplifiers,  and  core-driver  cir¬ 
cuits  of  high-speed  computers.  It’s 
the2N553!  • 


NEW  HIGH-FRHIUENCY  POWER  TRANSISTOR  BY  DELCO 

No  other  transistor  offers  so  desirable  a  combination  of 
characteristics  for  applications  requiring  reliability  and 
consistency  of  parameters. 


TYPICAL  CHARACTERISTICS  T  =  25°C  unless  otherwise  specified 

Collector  diode  voltage  . 80  volts  maximum 

(Veb=  -1.5  volts) 

Emitter  diode  voltage  Vu . 40  volts  maximum 

(Vc,  =  -1.5  volts) 

Collector  current . 4  amps,  maximum 

Base  Current . 1  amp.  maximum 

Maximum  junction  temperature . 95°C 

Minimum  junction  temperature . —  65°C 

BRANCH  OFFICES 

Newark.  New  Jersey  Santa  Monica,  California 

1180  Raymond  Boulevard  726  Santa  Monica  Boulevard 

Tel:  Mitchell  2-6165  Tel:  Exhrook  S-U65 


Collector  diode  current  Uo  (Vu  =  2  volts) . 12  /ta 

Collector  diode  current  Uo  (Vd  =  -  60  volts) .  0.5  ma 

Collector  diode  current  Ico  (Vci  =  -  30  volts,  75°C) . 0.5  ma 

Current  gain  (Vce  =  —2  volts,  Ic  =  0.5  amp.) .  55 

Current  gain  (Vce  =  2  volts,  U  =  2  amps.) .  25 

Saturation  voltage  Vec  (U  =  220  ma,  U  =  3  amps.) .  0.3 

Common  emitter  current  amplification  cutoff  frequency 

(Ic  =  2  amps.  Vec  =  12  volts) . 25  kc 

Thermal  resistance  (junction  to  mounting  base) . V  C/  watt 


DELCO  RADIO 


Division  of  General  Motors 
Kokomo,  Indiana 
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Propagation  testing  made  portable 


With  the  continual  increase  in  trope  scatter  systems— most  of 
which  have  been  deseloped  and  manufactured  by  RE L— 
has  come  heightened  need  for  truly  portable  propagation  test 
eijuipment  to  survey  proposed  scatter  transmission  paths. 

The  solution  is  available  in  REL’s  new  path  test  set.  Here,  for 
the  first  time,  is  packaged  transmitting  and  recording 
receiving  apparatus  which  is  not  only  small  and  light, 
but  supremely  rugged  as  well. 

Packaged  with  each  set  are  replacements  for  all  necessary 
components,  many  in  preassembled  form.  Parts  supply  depots 
are  unnecessary,  and  delays  thereby  eliminated. 

Complete  details  may  be  obtained  upon  request. 


fn^tmey  raaft;  >75  me  to  950  me* 
f*wtr  ••tfat;  20  or  120  w 
NoIm  MrtskolO;  —167  dbw  or  0.032  uv  in  50  olwii 
RocorOlng  roiifo:  60  Ob.  40  db,  or  20  db-lof-lin«ar 
Radio  tain:  160  or  lU  Ob 
Fradooncf  itability:  ±1  pp  10*  abort  term 
±1  pp  10’  ioni  tarm 

Primary  powtr:  120  vollt  ±10%,  50-63  epa 
Ambiant  oparatinc  lamparatnra;  —IS*  to  4  54*C 
Nao-aparatint  tamparataro:  —65*  to  4l5*C 


Madaiation:  Nona;  cw  oparation.  Provision  It  nwda  to  kay 
powar  output  tor  idantification. 

Paatar  aatpat  racarding:  6-ineh  strip  raeordar  availabla 


Bandwidth:  1  kc 
Naisa  Bgara;  7  db 

Racardar;  6-inch  strip  raeordar 
Cailbratlaa;  Signal  laval  and  racording  linaarity  by 
Intarnal  maans. 


MICNANICAL 

All  Casas  are  26  1/16*  wide  by  20  5/16*  deep  by  40  9/16*  high 
Cases  may  be  stacked  two  high  during  oparation. 

The  weight  varies  from  200  lbs  to  350  lbs  depending  on  case  contents. 


*Alto  availabit  in  ranger  of  435-475  me  A  1750-1900  mc 


Radio  Engineering  Laboratorie$*lnc 

A  suhfiJiary  of  Dynamics  Corporation  of  America 

29*01  Borden  Ave  •  Long  Island  City  1,  N  Y 

STillwell  6-2100  •  Teletype;  NY  4-2816 

Concdlon  rcprerantoliva:  AHEAtN  A  SOPER  CO  •  384  BANK  ST  .  OHAWA 
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ALUMINUM  HOODS-Ra- 
liava  cabla  (train,  act  at 
convaniant  grip  for  dit- 
connacting.  Availabla  for 
all  connactort.  axcapt 
printed  circuit. 


above 

1  relia- 
ximum 

irm  in- 


FREE  SLIDE  RULE  CONNECTOR  GUIDE  -  A  slide  rule  Kuide  that 
shows  standard  Continental  Connectors  with  electrical  and 
mechanical  ratings  as  well  as  a  Body  Molding  Comparator  for 
standard  molding  compounds  will  bo  mailed  to  you  with  our 
compliments  if  you  write  on  your  company  letterhead.  There 
is  no  obligation,  of  course. 

lManu/actu7'ed  by  Continental  Connector  Corporation, 

]  America’s  fastest  groiving  line  of  precision  connectors. 


you  re 
always 
sure 
with 


EXCLUSIVE  SALES  AGENT-DaJUR-AMSCO  CORPORATION 
4.V01  NORTHERN  BLVD..  LONG  ISLAND  CITY  1.  N.  Y. 

DedUR  components 


Visit  us  or  WESCON  Show  Booth  1521 
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RIGHT  ANGLE  PRINTED 
CIRCUIT— Pin  and  socket 
connectors  for  dip  sol¬ 
dering  to  printed  circuit 
boards  or  cable.  Avail¬ 
able  In  various  contact 
sizes  and  temiinations. 


SERIES  20 
ACTUAL  SIZE 


IddmtiiA 

SERIES  14 
VS  ACTUAL  SIZE 


SERIES  145-48 
VS  ACTUAL  SIZE 


HERMETIC  SEAL-Oe 

signed  especially  for  high 
altitude  and  similar  ap¬ 
plications.  Contacts  are 
individually  sealed  and 
fused  in  glass.  Available 
with  Miniature  and  Sub- 
Miniature  series. 


MINIATURE  —  A  compact, 
lightweight  connector 
available  with  a  wide 
range  of  contacts  from  4 
to  104.  Types  available 
with  coaxial  contacts  — 
50-ohm  or  *70-ohm 
matched  impedance. 


POWER  —  Many  types 
available.  Heavy  duty 
Series  14  shown,  fea¬ 
tures  telescoping  contact 
barriers  for  unusually 
long  creepage  paths;  7, 
9.  10,  15  and  18  contacts; 
£14  or  £16  AWG  wire; 
10  amps,  4500V. 


TERMINAL  BLOCKS -Rug 

ged.  molded,  machine 
tapered  pin  terminal 
blocks.  Available  in  any 
combination  of  shorting 
or  non -shorting  termi¬ 
nals.  Single,  dual  or  triple 
row. 


/I 

Lcmnettiyui 

GUIDED  MISSILES,  COMMUNICATIONS;  AND  COMPUTERS 

I 


t 


t^iagara  Frontier  Division 


•  Inertial  navigation  system  analysis  and  design 

•  Design  and  evaluation  of  gyros  and  accelerometers 

•  Airborne  digital  computer  application 

•  Inertial  test  equipment  development  and  design 

•  Transistorizing  of  analogue  and  pulse  circuitry 

•  Advanced  design  and  packaging 


Assignments  embrace  a  high  level  of  design  and  development  problems. 
Learn  about  the  personal  opportunities  and  unexcelled  benefits  now  available 
to  you  on  this  challenging  program.  Send  resume  of  your  qualifications  to: 
Supervisor  of  Engineering  Employment,  Dept.  H-42,  BELL  AIRCRAFT 
CORPORATION,  P.  O.  Box  One,  Buffalo  5,  New  York. 


A  new  concept  in  advanced  INERTIAL  NAVIGATION  SYSTEMS 

"  ,  /  /,  \  \ 

Bell  has  outstanding  opportunities  for  experienced  engineers  and  scientists 

in  the  following  areas: 
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WHEN  A  LITTLE  CAPACITANCE 


» 

(  / 


T 


^  GOES  A  L-O-N-G 


WAY. . . 


STMKMU 


FIXED  COMPOSITION  CAPACITORS 

I 

SET  THE  QUALITY  STANDARDS 


Convenient,  circuit  coupling  and  bypassing  in  the 
simplest,  most  inexpensive  capacitor  design  ever  pro* 


duced.  46  El  A  “preferred”  values — 0.10  to  10.0  nfit. 


5%,  10%  or  20%  tolerances. 


Coldit*  70^9  filed  compotifion  reiiilort  •  Snap  and  Slide  Switches  •  Ceramaq'th  ferromagnetic 
cores  •  Variable  composition  resistors  •  Ceramagneh*  ceramic  magnets  •  Fiied  composition 
capacitors  •  Iron  cores  *  Irushes  for  all  rotating  electrical  equipment  ■  Electrical  contacts  •  Hundreds 
of  related  carkAn,  graphite  and  metal  powder  products. 
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Dependable  Consistency  of 


TRUFLEX  THERMOSTAT  METALS 
Enables  COOPER  to  Give 


Liberal  Warranty 


The  new  meat  chef  Thermometer  by  cooper,  featuring  the  exclusive 
Visi-DOME  DIAL,  helps  people  cook  any  meat  to  perfection  with  ease. 

To  insure  accurate  register  of  roasting  temperature  Cooper  Thermom¬ 
eter  Company  specifies  and  uses  General  Plate  Truflex  Thermostat 
Metals,  from  which  they  produce  coils  as  shown  in  enlarged  form  at  the 
left.  Here’s  what  Cooper  President,  Horace  R.  Whittier,  has  to  say  about  it: 

Truflex  is  unvaryingly  uniform  in  operating  characteristics,  and  this 
enables  us  to  give  the  liberal  warranty  we  print  on  each  thermometer  box. 

General  Plate  truflex  is  available  in  cut  strips  or  long  length  coils  to 
meet  your  needs,  or  can  be  furnished  in  formed  elements  or  complete<l 
assemblies  to  meet  the  most  exacting  parts  specifications.  Either  way  you 
get  accurate  consistent  performance  with  truflex  becau.se  every  repeat 
order  is  an  exact  duplicate  of  the  original  —  dependably  uniform  in  activ¬ 
ity,  temperature  range,  electrical  and  corrosion  resistance. 

To  new  or  regular  users  of  thermostat  metal  General  Plate  has  much  to 
offer  —  we’ll  supply  complete  technical  literature  on  truflex  —  help 
with  parts  design  —  furnish  calibrated  samples.  Our  competent  Field 
Engineers  will  gladly  call  at  your  request  and  show  you  how  temperature 
change  can  be  put  to  work  in  your  products  —  no  obligation.  Write  today. 


you  can  profit  by  using 
General  Plate  Clad 
Metak. 


METALS  &  CONTROLS  CORPORATION 


General  Plate  Division 


1308  Forest  Street,  Attleboro,  Mass. 


1 


FIELD  OFFICESi  NEW  YORK  •  CHICAGO  •  DETROIT  •  INDIANAPOLIS  •  MILWAUKEE  •  PASADENA 
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the  record  tells  you  more 


MOOa  27»  CHART  VIEWER 


Permits  convenient,  varieble  speed  editing  and  study  of 
SantMrn  charts  and  other  types  up  to  16’  wide.  200  ft.  long. 
Single  control  for  direction,  paper  speeds  (IS’ to  lOO'/nrin). 
Transparent  cursor  slides  left  or  right,  adjusts  lor  Kcurate 
alignment  with  coordinates. 


MO  l-CHAMNELS.  12  PlUC  M  PREAMPinCRS 

ISO  SERIES 


Features  of  the  “ISO  series'* 
direct  writers  include  Ire- 
quency  response  to  100  cps; 
linearity  1%  overall,  ink- 
less  recording  in  true 
rKtangular  coordinates  by 
heated  stylus  on  plaslic 
coaled  Permapaper  charts; 
current  leedback  driver 
ampliher  and  regulated 
power  supply  tor  each  chan¬ 
nel.  RKOrder  has  9  chart 
speeds.  0.2S  to  100  mm/sec; 
individual  stylus  heat  con¬ 
trols.  time-code  marker  Up 
to  6'Channels  can  be  housed 
in  one  vertical  cabinet. 
Amplihers.  recorder  also 
available  in  individual  por¬ 
table  cases.  . 


f-,|-CMANNCLS.  FLUSH  FRONT  RECORDER. 
FREQUENCY  RESPONSE  TO  120  CPS 

3SO  SERIES 


New  “350"  series  direct  writers 
with  compKt  plug-in  preamps 
in  modules  of  up  to  4.  individual 
power  supplies:  current  leed¬ 
back  Iransistorired  power  am- 
plihers.  limiter  circuit  ahead  of 
power  amplifiers:  velocity  feed¬ 
back  galvanometer  damping; 
enclosed  galvanometers  Lin¬ 
earity  0.2  div  over  entire  50 
divisions.  Recorder -power  am- 
pliher  power  supply  pKkage 
has  0.1  volt/div  sensitivity,  can 
be  used  separately,  pushbutton 
controls  lor  9  chart  speeds  0.25 
to  100  mm/sec.  individual 
stylus  heat  controls,  contacts 
lor  remote  control,  inkless  rec¬ 
tangular  coordinate  recording 
on  Permapaper  charts. 


I-.  I  CHANNELS 


aso  SERIES 

Compact  "850"  series  direct  writers 
use  7*  high  plug-in  preamplifiers  in 
modules  ol  up  to  eight  and  “350" 
flush  front  recorder  package  with 
transistorised  power  amplifiers, 
power  supply,  features  velocity  leed¬ 
back  galvanometer  damping,  linear¬ 
ity  0.2  div  over  entire  50  divisions; 
9  chart  speeds  from  0.25  to  100 
mm/sec  controlled  by  electric  push¬ 
buttons.  inkless  recordings  on  Per¬ 
mapaper  charts.  Available  preamps 
Include  Servo  Monitor  (demodulator) 
and  DC  Coupling  Carrier,  Chopper 
Stabilised  and  Low  Level  types  are 
in  development 


SELF-CONTAINED  UNIT  PREAMPLIFIERS 
TO  DRIVE  'SCOPES. 

OPTICAL  OSCILOGRAPHS. 

TAPE  RECORDERS,  ETC. 


COMPUTER  READOUT  . . .  AUTOMATIC  PROCRAMMMO 
150  SERIES 


“ISO  series"  6-.  8-channel  consoles  In  46Vf’  high  mobile  cabinet.  Oual- 
Channei  Amplifiers  have  selectable  sensitivity  from  0  01  to  lOvolts/div., 
internal  calibration  2  volts  w  fieq.  response  flat  to  20  cps  Optional 
Programmer  sequences  system  operation  in  20  steps,  including  recorder 
turn-on.  calibration,  computer  DC  level  reading,  tKording  tor  pre-set 
time,  turn-off  and  reset. 


Portable  “350"  series  include 
Carrier.  DC  Coupling  Servo  Monitor 
(demodulator).  True  Dillerential 
DC  types,  others  in  development. 
Mount  in  portable  “450"  cases  or 
in  four-unit  modules  in  19’  frame. 
Use  individual  power  supplies. 

One  “450"  case  and  power  supply 
can  serve  any  "350"  Preamp. 


PORTAILE  INDICATORS  FOR  STRAIN,  ETC, 


For  cemplelo  data,  call  your  local  Sanborn  Engineering 
Roprosentalivo  or  write  the  Industrial  Division  in  Waltham, 


Model  150  300/700  Wide  Bard  Amplifier  and  Power  Supply  ac¬ 
cepts  “150"  series  preamplifiers  —  for  use  with  low  power  gal¬ 
vanometers.  oscilloKOpes.  penel  meter.  Freq.  range  DC  to  10,000 
cps  (but  limited  by  particular  preamp  range).  Panel  meter  has 
center  aero  scale,  25  divisions  OKh  sida  Of  cenitr. 


SANBORN  COMPANY 


Industrial  Division 

175  Wyman  Street,  Waltham  54,  Mats. 


VISIT  SANBORN  BOOTHS  1454-1455  AT  WESCON  SHOW 
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VICTOR  DIGIT-M  AT  I C  PRINTERS 

Proved  by  oyer  16,000,000 
printings  without  repairing, 
adjusting  or  cleaning! 

The  adding  machine  in  the  Digit-Matic  has  been  tested 
with  over  16,000,000  continuous  printings,  with  no  fail¬ 
ure,  no  service  other  than  periodic  oUing.  Forty  years 
of  experience  in  producing  1,500,000  adding  machines — 
as  well  as  precision  instruments  such  as  the  Norden 
Bombsight — has  given  Victor  Adding  Machine  Co.  out¬ 
standing  qualifications  for  producing  rugged  and  reli¬ 
able  digital  printers. 


CHECK  THESE  4  VICTOR  ADVANTAGES 

Reliability:  Examine  the  rugged  construction  of 
a  Victor  machine.  Each  part  is  conservatively 
designed  to  provide  extended  life  and  reliability. 
Wearing  surfaces  heat  treated,  cyanide  hard¬ 
ened  to  stand  up  under  constant  use.  All  steel 
parts  cadmium  plated  to  prevent  rusting. 

Immediate  Service:  Factory-trained  servicemen 
(and  parts)  are  on  call  in  more  than  725  cities 
coast  to  coast. 

Flexibility:  At  least  5(X),000  different  combina¬ 
tions  available,  with  sfTe^s  up  to  33  characters 
per  second.  With  Victor  Digit-Matics  you  have 
your  choice  of  listers,  accumulators,  or  calcula¬ 
tors  plus  an  almost  infinite  number  of  other 
variations  ranging  from  electrical  noise  filters  to 
upside-down  printing. 

Fact  Delivery,  Low  Price:  Kecause  of  Victor’s  con¬ 
tinuous  high  volume  of  adding  machine  produc¬ 
tion,  we  can  ship  almost  any  quantity  of  Digit- 
Matics —  built  spwifically  to  your  order — within 
30  days.  Victor  Digit- Math's,  from  only  $425.00, 
are  the  value  buy  in  the  digital  printer  field. 


IN  OPERATION-BOOTH  1210-WESCON  SHOW 


VICTOR  SERIAL  ENTRY  DIGIT-MATIC  PRINTER 


COIL  DATA 


Voltags 

Retiitonce,  ohms 

21-ItVDC 

42-StVOC 

in-iwtoc 

Digit  lolenaid 

25.5 

75.0 

490. 

or  —  Print  solenoid 

25.5 

75.0 

450. 

Minimum  on  time,  seconds 

.02 

.02 

.02 

Maximum  on  time,  seconds 

.05 

.05 

.05 

(continuovt  printing) 


Minimuni  off  time  between  digits — all  serial  entry  madiicses — .025 
seconds. 


10  Digit  solenoids.  Digits  are  entered  in  sequence  with 
most  significant  digit  first.  Accepts  digits  at  a  rate  up 
to  20  per  second.  Print  cycle:  listers  0.27  seconds;  ac¬ 
cumulators  0.35  seconds.  Available  in  up  to  11  column 
entry  capacity. 


COVER  REMOVED 


VICTOR  PARALLEL  ENTRY  DIGIT-MATIC  PRINTER 


All  digits  1  through  9  of  each  column  equipped  with 
solenoids.  Digit  and  print  command  solenoids  may  be 
simultaneously  energized.  Print  cycle: — listers  0.30 
seconds;  accumulators  0.35  seconds.  Available  in  up 
to  10  columns  entry  capacity. 


COIL  DATA 


Voltage 

Resistance,  ohms 

20-2tVDC 

IS-MVDC 

iniMvoc 

lot-invAc 

Digit  solenoid 

17.4 

53.0 

700. 

125. 

-h  Print  solenoid 

17.6 

89.0 

375. 

125. 

—  Print  solenoid 

17.6 

53.0 

375. 

125. 

Minimum  on  time,  seconds 

.020 

.020 

.015 

.025 

Maximum  on  time,  seconds 

.050 

.050 

.035 

.050 

(continuout  printing) 


A  few  popular  model  variations: — columnar  spacing; 
right  side  of  machine  accumulating  and  left  side  list¬ 
ing  data  identification;  Non-Add  printing;  Non¬ 
printing  adding;  MIL-1-17623  Electrical  Motor 
Noise  elimination;  Induction  Motors;  Manual  Keys 
over  the  solenoids;  “digit  key  depressed”  switch 
(serial  entry  Digit-Matics);  tag  and  label  printing; 
and  all  kinds  of  alphabetic  and  special  types. 


Write  today!  Victor's  electronics-trained  staff 
will  gladly  help  you  solve  any  digital  printing 
or  calculating  problem. 

Write  for  technical  manual  No.  A8-71 

Electronics  Division 

VICTOR  ADDING  MACHINE  CO. 

3900  N.  Rockwell  Street,  Chicago  18,  III. 
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Covering  the  Spectrum 

_  with  Relidhie  Ceramic  Tuhes 


From  audio  into  super  high  frequencies,  Eimoc 
covers  the  RF  spectrum  with  modern  ceramic  tubes. 
This  incomparable  ceramic  electron  tube  fomily — 
more  than  one-third  of  the  Elmac  line  —  includes 
reflex  and  amplifier  klystrons,  negative  grid  tubes, 
rectifiers,  pulse  modulators,  receiving  tubes,  and 
traveling  wave  tubes.  The  tubes  illustrated  are 
typical  of  more  than  40  Eimac  ceramic  tube  types 
that  are  being  selected  by  leading  equipment 
manufacturers  for  use  in  all  types  of  applications 
—  from  tropo-scatter  to  industrial  heating,  from 
single  sideband  to  pulse. 

Visit  the  Eimac  booths,  1230-31  ond  1234-35,  at 
WESCON,  August  19  to  22,  in  Los  Angeles.  Op¬ 
erate  the  unique  demonstrator  which  hammers  im¬ 
pact  shocks  upon  a  live  Eimoc  ceramic  tube  —  and 
prove  to  yourself  the  superiority  of  ceramics  in 
electron  tubes. 


EITEL-McCULLOUGH,  INC. 

SAN  BRUNO  -  CALIFORNIA 


with  ceramic  tubes  that  can  take  it 


PRODUCTS  DESIGNED  AND  MANUFACTURED  BY  EIMAC 
Negative  Grid  Tubes  Vacuum  Tube  Accessories 

Refiex  and  Amplifier  Klystrons  Vacuum  Switches 

Ceramic  Receiving  Tubes  Vacuum  Pumps 

Traveling  Wave  Tubes 

Includes  the  most  extensive  line  of  ceramic  electron  tubes 
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WESTINGHOUSE 


TAKES  A  GIANT 


Through  major  improvements  in  silicon  purification  and  transistor  fabrication,  Westinghouse  has 
broken  down  the  previous  iimitations  of  Siiicon  Power  Transistors.  The  resuit  is  a  new  series  of 
Westinghouse  Power  Transistors  which  can  operate  at  high  efficiencies  in  the  “true  power  range." 


I  shows  how  Westinghouse 

Silicon  Power  Transistor  is 
designed  for  attachment  to 
heat  sink  with  a  screw  stud. 
All  leads  are  in  the  base. 

^WESE  are  the  first  members  of  an  entirely  new 
I  family  of  Westinghouse  Silicon  Power  Transis¬ 
tors,  which  have  the  advantages  associated  with 
silicon  (high  voltages  and  high  operating  tempera¬ 
ture)  without  the  disadvantages  (high  losses).  As 
you  can  see  from  the  chart  on  the  right-hand  page, 
these  units  possess  exceptionally  low  saturation 
resistance— less  than  one  half  ohm.  This  low  satura¬ 
tion  resistance  which  results  in  low  internal  dissi¬ 
pation,  coupled  with  high  power  handling  capacity, 
makes  possible  silicon  transistors  which  can  effi¬ 
ciently  handle  1000  or  1500  watts.  For  example,  as  a 
DC  switch,  handling  1 .5  kw  (300  volts  at  5  amperes) 
the  internal  dissipation  of  the  units  is  about  12.5 
watts  with  a  resulting  efficiency  of  better  than  99%. 
Typical  reverse  leakages  are  3  milliamperes. 


Like  other  silicon  devices,  these  transistors  can 
operate  in  ambient  temperatures  up  to  and  exceeding 
I50°C  while  germanium  units  are  limited  to  85®C. 
Thus,  where  the  higher  power  rating  is  not  required 
these  units  may  be  used  for  their  high  temperature 
capabilities.  It  also  follows  that  wherever  germa¬ 
nium  power  units  are  presently  employed,  a  switch 
to  silicon  transistors  will  result  in  higher  reliability 
of  operation,  because  of  the  greater  margin  of  safety 
with  respect  to  operating  temperature. 

There  are  a  great  many  circuits  for  which  this  new 
type  of  siiicon  power  transistor  is  made  to  order.  It 
will  find  use  in  inverters  or  converters  (AC  to  AC, 
AC  to  DC,  DC  to  AC,  DC  to  DC),  to  control  fre¬ 
quencies  for  data  processing,  servo  output,  and 
other  aircraft  information  applications.  It  will  serve 
as  a  low  frequency  switch,  as  mentioned  above;  it  will 
operate  efficiently  with  low  power  supply  voltages; 
and  it  will  find  a  number  of  uses  in  class  A  amplifiers. 
There  are  also  many  additional  applications— too 
numerous  to  list  here. 

These  Westinghouse  Silicon  Power  Transistors 
are  available  in  sample  quantities  for  your  testing 
and  immediate  application.  Call  your  Westinghouse 
representative  or  write  directly  to  Westinghouse 
Electric  Corporation,  Semiconductor  Dept.,  Young- 
wood,  Pennsylvania. 
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SILICON  POWER  TRANSISTORS 


m 


1+ 


current  rating 

V  CBO 

VcE  (VeB  =  0) 

R  s 

X 107-2 

2  amperes 

30.300V 

30-300V 

0.5  ohms  Typical 

X 107-6 

6  amperes 

30-300V 

30-300V 

0.4  ohms  Typical 

Th*riiuil  r«*istane«- Junction  to  cooo.  0.7°C/watl  typical.  Currant  ratings  based  on  tho  currant  at  srhich  currant 
gain  ia  equal  to  or  graatar  than  10.  It  Is  possibla  to  switch  higher  collector  currants  with  soma  sacriftca  In  gain. 


0  10  to  30  40  90  SO 

IC'COLLCCTOn  CUSRCNT  (omparct) 

LOW  SATUKATION  RESISTANCK 

is  exhibited  in  this  graph  showing  values  for  a  typical  Westinghouse  Silicon 
Power  Transistor  driven  to  S  amperes.  The  values  are  fractions  of  those 
observed  in  other  silicon  transistors. 


VOLTAGE  CHARACTERISTICS 
of  a  300-volt  unit  are  shown  here.  High  emitter-base 
voltage  may  be  important  in  some  circuits.  In  this 
illustration  emitter-base  reaches  100  volts. 


you  CAN  tf  SUWE...IP 

Wfestinghouse 


COMMON  EMITTER  OUTPUT 
CHARACTERISTICS 

are  charted  here  for  the  lower  current  outputs. 
The  characteristics  saturate  sharply. 


OC  CURRENT  GAINS 

are  presented  as  functions  of  col- 
lector<mitter  current  in  the  2  am¬ 
pere-  and  5  ampere-rated  units. 
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chemical  dangers 
and  increased 


Manufacturing 

Chemists 


HUNT 


Established 


For  dttgilcd  information  about  HUNT  S.C.E.  and  valuable  production  bon* 
dling  information,  write  for  Technical  Bulletin  No.  3  —  'The  ftcbing  of 
Solder  P/ofed  Cirtuh  Board*  by  Hunt  S.CJ.  Solution.""  Hunt  S.C.E.  Solution  i« 
available  in  125  pound  (12  gallon)  carboy*  and  530  pound  (55  gollon)  drum*. 


PHILIP  A.  HUNT  COMPANY 


PALISADES  PARK.  N.  «l. 


Chicago  *  Cleveland  •  Cambridge  •  Brooklyn  •  Atlanta  •  Dallas  •  Los  Angeles  •  Son  Francisco 


STOPPED  making  our  own  etchant 


STARTED 


HUNT  S.C.E. 


using 
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“We  used  to  make  our  own  etchant  for 
solder  plated  circuit  boards  until  we 
heard  of  HUNT  S.C.E.  Solution. 

“To  mix  our  own  etchant  we  used  to 
stock  large  quantities  of  chromic  and 
sulphuric  acid.  It  took  time  to  make  up 
the  solutions  which  filled  the  air  with 
noxious  fumes  and  was  always  danger¬ 
ous  to  handle.  Besides  the  time  it  took 
to  make  up  the  solutions  we  ended  up 
with  variations  from  batch  to  batch. 
And  in  order  to  get  the  solution  work¬ 
ing  right,  we  had  to  heat  it  up  to 
140’  E  and  over. 

“So  we  did  the  wise  thiilg... stopped 
making  our  own  and  started  to  use 
HUNT  S.C.E.  which  works  at  room 
temperature.  Now  we  have  no  more 
chemical  dangers.  We  are  really  saving 
money  —  etching  time  is  standardized 


and  we  maintain  a  uniform  production 
rate  around  the  clock.” 

HUNT  S.C.E.  (Solder  Circuit  Etch)  is 
superior  to  plant  mixed  etchants  be¬ 
cause  it: 

1.  Etches  rapidly  at  room  temperature. 

2.  Is  a  ready,  prepared  product  de¬ 
signed  specifically  for  this  one  pur¬ 
pose. 

3.  Has  a  high  capacity  for  copper. 

4.  Never  attacks  the  solder  plated  cir¬ 
cuit. 

5.  Has  guaranteed  uniformity  and  is 
the  highest  quality  because  of  rigid 
laboratory  control. 

6.  Gives  fast,  odorless  etching  of  the 
copper. 

7.  f'roduces  boards  that  pass  all  corro¬ 
sion  and  stability  tests. 


Radio  Receptor 

hcd  petti- sel 

selenium 
rectifiers 


*high  current  density 


Life  expectancy  of  100,000  hours 


makes  them  first  choice  for  these  applications 


The  engineers  who  specified  these  Radio  Receptor  rectifiers  know'  \ 
the  outstanding  record  of  similar  stacks  in  Germany  and  throughout  \ 
the  world.  They  also  know  they  can  install  RRco.  Petti-Sel  rectifiers  \ 
once  and  forget  them,  confident  they’ll  deliver  up  to  100,000  hours  of 
trouble-free  performance! 

Produced  by  the  improveil  new  vacuum  process  developed  by  Siemens 
of  West  Germany,  and  now'  manufactured  exclusively  in  the  U.  S.  by 
Radio  Receptor,  Petti-Sel  rectifiers  are  available  in  an  even  wider  range 
of  current  and  voltage  ratings  than  indicated  above.  We’ll  gladly  send 
you  information  regarding  your  rectification  problems.  For  prompt 
attention,  w’rite  today  to  Section  E-8R. 


Semiconductor  Division 

RADIO  RECEPTOR  COMPANY,  INC. 

Subsidiary  of  General  Instrument  Corporation 
240  Wythe  Avenue,  Brooklyn  11,  N.  Y.  EVergreen  8-6000 


General  Instrument 
Semiconductors 


GCNE.AL  IN.TRUMENT  CORPORATION  ALSO  INCLUDES 
AUTOMATIC  MANUTACTURINQ  DIVISION  •  F.  W.  SICKLES  DIVISION 
MICAMOLD  ELECTRONICS  MANUFACTURING  CORPORATION  (SUBSIDIARY) 
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A  HI0H  TEMPERATURE  FILM  WIRE  DEVELOPED  BY 
APPLIED  RESEARCH  TO  MEET  155°C  (CLASS  "F”) 


48 
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C^iN^  Alf  HT 


mips  nODBE  COPPER  PmUCTS 


FOR 


FIRST 


LASTING 


tNO  QUALIT 

-'T 

ROM  MINE 


CORPORATION 


TO 


INCA  MANUPACTURINO  DIVISION 


MARKET 


»Oi>T  WAVNK.  tNOtANA 
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Any  time  magnet  wire  is  your  problem,  consult  Phelps  Dodge  for  the  quickest,  easiest  ansu'er! 


AGED  DIELECTRIC  TWISTS 

AIEE  Procedure  fS7 


TEMPERATURE  *C 


50,000 


10.000 


5,000 


PHELPS  DODSE 


PERFORMANCE  .  .  . 


155°C 


•  Dielectric  twist  performairce  establishes 
Thermaleze  F  as  exceeding  Class  “F”  {155°  C). 

•  Better  factor  of  safety  because  of  improved 
“heat  shock”  characteristics. 

•  Good  film  flexibility  under  Class  “F”  conditions. 

•  Good  balance  of  electrical,  chemical  and 
physical  proj)erties. 

•  Ideal  for  Class  “F”  stator  windings  and  high 
temperature  layer  or  random  wound  coils. 

•  Presently  available  in  square  and  rectangular 
wire;  also  in  round  wire,  sizes  #8-40. 


too.ooo 


MAGNtflK  null  intiicator  with  thagnetU  converter  inpwt.  Can 
oUo  b*  utad  at  tinaar  daftaclion  lntffc«ti}r.  Highly  tantHiva, 
itolatad  input,  intantitiva  to  d>e  end  o-c  ttrayt,  and  60  cpt 
tariat  pickup.  Mirror  tcala,  vibration  ratittoiri.  Prica:  $2S0, 
rock  mountad  varsion  optional.  WMta  for  Bwllatin  NI-1. 


CLSCnONUC  null  indicator  It  complataly  alactronic  with 
choppar  input.  Highly  tantitivn,  fatl  raoding,  vlbrotian  ra> 
titlant.  No  damping  ratitlanca  It  rogulrad.  lorga,  clooHy 
iagibla  dial.  Ruggadly  built.  Rricai  $17S.  Writa  for  Data 
Shaal  10.0- 12a. 


There’s  a 

Honeywell  Null  Indicator 

•  ••  to  fit  your  needs  and  your  budget 


Here  are  three  top  quality  null  indicators,  each 
with  distinctive  advantages  for  particular  ap¬ 
plications.  Now  you  can  choose  the  instrument 
with  the  exact  characteristics  you  require, 
without  paying  for  more  than  you  need.  Call 
your  nearby  Honeywell  field  engineer  for  details 
or  write  for  literature. 


Minneapolis-Honeywell,  Wayne  and  Win- 
drim  Avenues,  Philadelphia  44,  Pa. 


RUBICON  tpariighi  gaivanomotor  with  muHipia-roflacHon 
optical  tytlom  and  100-millimstar  teal*.  Simpio,  tantiliva, 
afvrdy,  linaor.  Sharp,  porallax-fraa  tpelllghl  indax.  Intanti- 
Nva  to  o-c  xiraya.  Rriea:  $95  ta  $125.  Wrifa  far  Bullatin  320. 


SPECIFICATIONS 


Honeywell 
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MAGNETIK 

ELECTRONIK 

RUBICON 

Voltage  senxitivity 

2  microvolts  per  division 

1  microvolt  per  division 

1.5  microvoits  par  division 

Current  lensitivity 

.003  microomps  per  division 

.001  microomps  per  division 

.0006  microomps  par  division  (max.) 

Period 

lest  than  'A  second 

Last  than  '/>  second 

from  .6  to  5  seconds, 

depending  on  model 

Input  resistance 

600  ohms  at  max.  semitivity 

1000  ohms  at  max.  sensitivity 

1  3  to  4000  ohms,  depending  on  model 

Ovarlood  rating 

1 0  volts,  over-range  to  45  volts 

1.5  volt 

10’  X  sensitivity 

Zero  drift 

Less  than  1  division  per  hour 

Lest  than  1  division  par  hour 

Negligible 

Linaarity 

±  5%  of  full  tcole 

For  null  measurements  only 

±  1  %  of  full  scale 

Oenisco  G- Accelerators  play  vital  role  in  ICBM  development 


Threading  the  needle  half-way  round  the  world  leave*  no  room 
for  error. 

Inertial  guidance  — self-contained  guidance  systems  >ised  to  direct 
huge  ICBM's  to  the  target— depends  for  its  accuracy  upon  the  degree 
of  internal  instrumentation  perfc^ion.  Switches,  relays,  delicate  instru¬ 
ments,  and  hydraulic  and  electrical  systems  must  operate  perfectly— 
even  while  subfected  to  tremendous  acceleration  forces. 

Testing  components  and  complete  asssemhiies  to  simulated 
operational  C-forces,  as  required  hy  MIL-E-5272A,  before  relying 
upon  their  operation  in  actual  flight  is  easily  accomplished  with 
Cenisco’s  G-Accelerators. 

Cenisco’s  precision  centrifuges  arc  available  in  five  standard  sizes— 
from  hi^-speed  machines  capable  of  high  G-loadings,  to  large  12-foot 
diameter  machines  capable  of  accxmimodating  complete  electronic  or 
electromechanical  systems. 

All  models  incorporate  features  necessary  for  critical  laboratory 
testing,  as  well  as  the  ruggedness  and  simplicity  of  operation  required 
for  production-line  test  programs. 

Many  automatic  features  minimize  operator  responsibility  and 
chance  for  error.  Built-in  safety  features  and  integrity  of  construction 
provide  nuuimum  protection  to  both  personnel  and  machine. 

Complete  specificatioiu  on  all  machines  and  accessories  are  avail¬ 
able.  HVile,  outlining  your  specific  requirements. 


reliability  first 

2233  Federal  Avenue, 

Los  Angeles  64,  California 
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MODEL  B7S 
Accommodates 
test  objects  up  to 
25  pounds;  1200 
G-pounds  max. 


MODEL  Dta4 
Range  of  1  to  800  G‘s; 
1000  G-pounds  max. 


MODEL  Etas 
Subjects  two  300-pound 
assemblies  to  100  G’s. 
30fi00  G-pounds  max. 


MODEL  CtBS 


.Accom  modates 
100-pound  test  object 
on  each  end  of  boom; 
2000  G-pouruls  max. 


t 


When  the  U.  S.  Army  moves  up 
Kleinschmidt  is  in  the  van 


Kleinschmidt  page  printers  and  reperforator  teletypewriters  receive  and  transmit 
tele  printed  communications  wherever  a  truck  can  roll. 


As  division  headquarters  advances  in  the  field,  it  is 
imperative  that  communications  with  outlying  units 
be  maintained  without  interruption.  Kleinschmidt 
teletypewriters  and  related  equipment,  installed  in 
a  U.  S.  Army  cargo  truck  and  transmitting  by  radio, 
provide  a  message  center  that  meets  every  demand 
of  mobility  and  dependable  two-way  communica¬ 
tions.  These  Kleinschmidt  units,  developed  in  co¬ 
operation  with  the  U.  S.  Army  Signal  Corps,  furnish 


sender  and  recipient  with  an  identical  teleprinted 
original,  eliminating  misinterpretation  and  speed¬ 
ing  the  required  action. 

Research  and  development  of  equipment  for 
transmitting  and  receiving  printed  communica¬ 
tions  has  been  a  continuing  project  at  Kleinschmidt 
for  almost  60  years.  This  unparalleled  store  of 
experience,  now  joined  with  that  of  Smith-Corona 
Inc,  holds  promise  of  immeasurable  new  advances 
in  electronic  communications. 


KLEINSCHMIDT  LABORATORIES,  INC. 

PIONEER  IN  TELEPRINTED  CO  M  M  U  N  1C  ATI  ON  S  EQUIPMENT 
A  SUBSIDIARY  OP  SMITH-CORONA  INC  •  DCCRFIELO.  ILLINOIS 
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•  kEYONO  ACCEPTED  STANDARDS  OF  TUIE  RELIAMIITY.  50,000  high-reliability 
lubes  at  a  time — a  half  million  a  month — receive  a  special  burn-in 
at  General  Electric's  5-Siar  factory.  Tube  performance  is  stabilized. 
Early-life  inoperatives  are  weeded  out.  Every  G-E  5-Star  Tube 
also  has  passed  rigid  mechanical  and  elearical  tests  before  shipment. 


BE  SURE  YOU  GET  STABILIZED  TUBES 
WHEN  YDU  PAY  FOR  HIGH  RELIABILITY! 


Only  General  Electric  stabilizes  all  high-reliability 
tubes  by  factory  burn-in.  What  does  this  5-Star 
process  mean  to  you,  a  manufacturer  of  electronic 
equipment  with  critical  sockets? 

It’s  extra  protection  against  production- line  shut¬ 
downs  in  your  plant,  because  stabilizing  helps  weed 
out  any  early-life  tube  inoperatives.  Likewise,  it's  a 
special  safeguard  that  your  radar,  communication, 
or  other  equipment  will  prove  dependable  from  the 
start,  when  placed  in  service. 

Stabilizing  also  promotes  more  uniform  tube  per¬ 
formance  .  .  .  your  designers  can  count  on  5-Star 
Tubes  meeting  rated  requirements  at  all  times.  This 
helps  assure  that  your  equipment  will  continue  to 
perform  reliably — building  a  solid  reputation  that 


will  lead  to  repeat  orders  for  new  equipment. 

When  you  specify  high-reliability  tubes,  be  sure 
you  get  the  superior  quality  that  only  General  Elec¬ 
tric  stabilized  5-Star  tubes  offer!  Any  G-E  Receiving 
Tube  Department  office  listed  below  will  be  glad  to 
supply  further  information.  Phone  today! 

EASTERN  REGION  CENTRAL  REGION  WESTERN  REGION 

200  Mam  Ave. .  Clifton,  N.  J.  3800  N.  Milwaukea  Ava.  1 1840  W.  Olympic  BM. 

Phonas:  Chicago  41,  Illinois  Los  Angaias  64.  Cal. 

ICIiltonI  GRagory  3-6387  Phona:  SPhng  7-1600  Phonas:  GRanite  9-7765 
IN.Y.C.I  Wl.  7  4065,  6.  7.  8  BRadshaw  2-8566 

^vgress  ts  Our  Afosf  imporf^nf  P^x/uef 

GENERAL  @  ELECTRIC 
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Vin-Stntr 


The  Kay  sweeping  oscillators 
are  a  line  of  high  level  lab 
and  field  test  instruments  de¬ 
signed  for  the  alignment  of 
radar  and  telemetering  IF 
strips  from  1  to  1,200  me. 

The  line  offers  a  wide 
choice  of  precision-built 
units  which  are  simple  to 
operate,  highly  stable,  and 
extremely  flexible. 


Kn  Vari-Sweep  mo-a 

weep  •  Constant  Output  (Fast-Acting  AGC) 

•  Continuously  Variable  Centers 
sney  •  Fixed,  Crystal-Controlled  Markers 

•  All  Electronic  Operation 


2-220  fflc 
(c«nttr) 


Variable  to 
60%  center 
freq.  below 
so  mc;  30  me 
plus,  above 


4-120  me 
(center) 


866-A* 


10-145  mc 
(center) 


865-A* 


1.0  V  rms  Into 
70  ohms  to  220 
me;  0.5  V  rms 
to  470  me; 
all  AGC'd 


Same  as  above 
to  400  me; 

20  mc  max. 
above  400  mc. 


15-470  mc 
in  10  bands 


2  Switched 


2  Switched 
bands  20-40 
mc;  50-70  mc 


bands,  Wide 
20  mc,  Nar. 


70%  of  center 


Between 
1  &  350 


into  70  or 
SO  ohms. 


Kada-Surep  fOO 


--other  Mesa  Sweeps  to 
1200  me:  end  with  Markers 


'Wider  sweep  widths,  additional  crystal 
markers  available  on  special  order. 


s  All  prices  F.O.I.  Fine  trook.  It,  A 


Write  for  1958  Kay  Catalog 


Maple  Avenue,  Pine  Brook,  N.  J< 


CApital  6^000 


O  tsse  BY  KAY  KLKCTIlie  CO. 
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Markers 

Prieet 

None 

1 

S«tS. 

11  Fixed  Crjrstals 

1  Variable. 

Direct  reading 
dial 

stso. 

11  Fixed  Crystals 

1  Variable. 

Direct  reading 
dial 

$950. 

Nona 

$795. 

Nona 

$499. 

9  Fixed 

Crystals 

$395. 

(with 

4  crystals) 

Up  to  30 
crystal  pulse 
marks 

$b95.  plus  Sl!>. 
per  marker 
ordered 

^Vig>4i 


Type  S570G,  — r - - - 

measured  m  EG&G  TW  Oscilloscope 


SILICON 

S266G 

.004>isec  max. 

1.5  volts  max. 

1.0  ii»  max. 

8.6  volts 

150  ”C 


Wakefield,  massachu 


Rctitatwt 


GERMANIUM 


S570G  S555G 
.002  .006 


mwsec 


Recovery  time 
(lOma  If.d. 
6V  Inverse  to 
3ma  Inverse 
with  120  ohms 
resistive  load) 
Forward 
voltage  drop 
(ft  lOma 
Inverse  current 
(«  -6  volts 
Maximum 
inverse 
voltage  rating 
Maximum 
temperature 


10 


ma 


musec 


NOW... from  Tranjltron 
the  world’s 

FASTEST  DIODES 

formilli-microsecond  switching! 


Here  at  last  are  diodes  suitable  for  extremely 
high  speed  transistorized  computer  circuitry.  These 
diodes  offer  you  the  convenience  and  simplicity  of 
conventional  types  —  but  they  are  on  the  order  of 
SO  timen  fader!  Produced  and  priced  for  computer 
use,  they  are  intended  for  critical  applications  at 
normal  transistor  bias  levels. 

The  S570G  germanium  diode  has  optimized 
switching  characteristics  in  the  region  below  10 
milli-microseconds.  Total  stored  charge  after  a 
lOma  forward  current  is  less  than  that  of  a  3pf 
(micro-microfarad)  capacitor  at  6  volts!  German¬ 
ium  type  S555G  obtains  better  D.C.  characteris¬ 


tics  at  some  sacrifice  of  speed.  The  S266G  is  a 
bonded  silicon  diode  intended  for  use  in  high  tem¬ 
perature  high  speed  equipment.  Low  leakage  cur¬ 
rent  makes  it  useful  also  as  a  pulse  .stretcher.  It  is 
typically  faster  than  any  of  the  presently  available 
silicon  diffusion  diodes  and  silicon  transistors. 

These  new  diodes  can  reduce  the  number  of 
transistors  in  circuits.  They  may  be  used  to  sim¬ 
plify  coupling  and  logic  design,  reducing  depend¬ 
ence  on  critical  timing  and  synchronization.  For 
example,  difficult  DCTL  circuits  may  be  made 
DCDTL  with  no  loss  in  speed.  Available  now, 
these  diodes  will  open  many  new  frontiers. 


SEE  US  AT  THE  WESCON  SHOW -BOOTHS  1567-68 


. Introducing 

new  accuracy 
standards 
to  vacuum  tube 
voltmeters 


VISIT  BOOTHS 
1527-1528 
WESCON  SHOV/ 


^MILLIVAC 

INSTRUMENTS 

Division  of  Cohu  Elocfronict,  Inc. 

BOX  997  SCHENECTADY,  N.  Y. 
TOMORROW  IS  O 


M(»<lern  plortronir  rrsrarrli  oflon 
requiros  IX!  ami  A(]  V  IAMs  wliirli 
have  accuracips  suhstaiitiall)  ItPttpr 
tliaii  1%;  in  adtiition,  apcurutp 
A(]  VTVMs  arp  iipp«1piI  which 
nipasurp  KMS  valiips,  ralhpr  than 
averapp  or  |)pak. 

Two  npw  Millivao  prpcision 
voltiiiptprs  fulfill  thesp  pomiitions. 
Thp  MV..S7A  DC-VTVM  has  '*% 
accuracy,  based  on  a  huill-in 
standard  cell  rpfprpncp.  I’ricc; 
S79().()0.— The  MV.;i2A  RMS 
voltmetpr  has  ^2%  accuracy;  its 
RMS  response  is  based  on  an 
elpctronically  protected  vacuum 
thermocouple.  Price:  S890.00. 


UR  YESTERDAY 
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rDWECftONAl  CCi.’**-' 


Pow«r* 


Connacton 


160-IF 

160-1M 


ISO 


WIDEBAND 

DIRECTIONAL 

COUPLERS 


■^AV'y 


8  new  instruments! 

1  to  500  watts  coverage! 

New  Sierra  IW)  series  Coaxial  Terminations  are  ideal  for  use  with  directional 
couplers,  or  in  other  applications  requiring  wide  frequency  range  and  low 
VSW  R.  They  provide  extremely  high  stability,  and  will  dissipate  full  rated  power 
continuously  up  to  an  ambient  temperature  of  40‘’C.  Derating  permits  operating 
at  still  greater  ambient  tem)H*ratures.  Terminations  are  completely  shielded,  and 
may  he  used  to  adjust  transmitters  without  radiation.  They  are  also  useful  for  con¬ 
verting  Sierra  Bi-Directional  Bower  Monitors  to  a  termination  tyf)e  wattmeter. 


Versatile,  arrurate  Sierra  couplers  are 
offered  in  6  models  for  frequencies  10 
kc  to  2000  me.  Couplers  provide  trans¬ 
mission  line  measurement.H  including  re¬ 
flection  coefficient.  V.SWR.  power.  .Mso 
permit  matching  of  loads  to  lines 
dynamically  by  indicating  conditions 
providing  minimization  of  reflected  volt¬ 
ages.  Request  Bulletins  101.  104. 


Ceuolino 

Foctor: 

lin 

db 

-t-  1 

dbl 

1  Modtl 

to 

3 

10 

30 

100 

300  1000  MOO 

kc 

me 

me 

me 

me 

me  me 

me 

i  137,  t37A 

73 

63 

S3  43 

37  ; 

1  t38.  138A 

59 

49 

39  29 

N»w  LOW  PASS  FILTERS 


Sierra  Electronic  Corporation 

A  SwbtMiery  el  ^bllce  Carporotlee 

3663A  Bohannon  Or..  DAvenport  6-2060,  Menlo  Pork,  Col..  U.S.A. 
Soles  Representotives  in  mojor  cities 
CANADA:  Alios  Rodio  Corp..  Ltd..  Toronto,  Monfrool,  Voncouvor, 
Winnipee 

EXRORT4  Rroior  4  Honson.  ltd*.  Son  Froncltco.  New  York,  lot  Anpelet 
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Directivity.  12  db  ^3  db  greoter  thon  coupling 
foctor  ot  eoch  frequency. 

Impedonce:  Models  137  end  138  ore  51.5  ohms. 
Models  137A.  138A.  145  and  150  ore  50.0 
ohms.  Model  139  moy  be  motched  to  most  ini- 
pedorces. 

Power:  Usoble  to  1000  wottt  throughout  frequency 
ronge. 


Sierra  184  series  Low  Pass  Filter*  have  an  insertion  loss 
not  more  than  0.4  db  in  pass  band,  sharp  cut-off.  1.5 
VSWR  or  less,  and  rejection  greater  than  60  dh  from 
1.25  to  10  times  cut-off  frequency.  Five  mo<lel*:  for  cut¬ 
off  frequencies  of  44,  76,  1.15.  230,  4(X)  MC.  Power  range 
2.S0  watts  in  pass  band,  25  watts  in  rejection  band. 

IT  rite  for  Bulletin! 


CRYSTAL  DETECTOR 


Insures  sensitive  readout  for  Sierra 
Directional  Couplers.  Low  VSWR,  high 
sensitivity  to  1200  MC.  .50  ohm  input 
impedance,  filtered  output.  Type  N  in¬ 
put.  BNC  output  connectors. 


HM-r 

Ddta  subject  to  change  without  notice 
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SIERRA  148 


50  ohm  Coax  Terminations 
dc  to  4  KMC! 


liUti 


^3^ 


Lett  than  1.10,  dc  to  4  KMC 


Lett  than  1.0S,  dc  to  4  KMC. 


fan. 

molg  _ 

Typa  N  f«m. 

Typ«  Nj^l* _ 

f«ni. 
yp«  N  f«m. 

Up  to  40°  C  ombianl. 


l*»  then  1.10,  dc  to  1  KAAC; 
tail  thon  1.15,  up  to  4  KMC, 
loci  thon  1.2,  dc  to  4000  MC. 
Lett  than  1.2,  dc  to  3400  MC. 


From  Sanders  Associates,  Inc.,  Nashua,  New  Hampshire 


FLEXIBLE  PRINTED 
WIRING 

Sande-rs  Flexprint® 
Printed  Cii-cuit  Cables  and 
Harnesses  sharply  reduce 
the  weight,  space  and  cost  of 
electronic  and  electrical  as¬ 
semblies  .  .  .  eliminate  wir¬ 
ing  error.  Conductors  ai-e 
permanently  bonded  in  thin 
sheets  of  flexible  plastic: 
vinyls,  polyethylenes,  poly¬ 
esters,  silicones,  Kel-F  or 
Teflon.  All  lengths  and  cur¬ 
rent  carrying  capacities. 
Meets  military  reliability 
requiiements. 


TRADCMARK  -  SANDCRS  ASSOCIAKS.  INC. 


ELECTRO-HYDRAULIC  SERVO  VALVES 

Two-stage  internal  force-feedback 
principal  converts  low  input  power 
to  high  output  flow.  Valves  feature 
high  fi-equency  response  and  reso¬ 
lution,  low  threshold,  and  high  in¬ 
ternal  stiffness  of  control  over  the 
operating  range  of  ~65°F  to 
225’F.  Large-area  internal  filters 
in  pilot  stage  assure  reliability. 
Standard  flow  ranges  up  to  0-200 
gpm  (at  1000  psi  pressure  drop) ; 
supply  pressures  to  3000  psi. 


KEY  COMPONENTS  PRODUCED  BY 
SANDERS  ASSOCIATES  offer  advanta¬ 
ges  of  unfailing  dependability  .  .  . 
savings  in  space  and  weight  ...  su¬ 
perior  performance  for  your  guidance, 
control,  and  detection  systems.  They 
are  available  in  production  quantities 
and  may  be  readily  adapted  to  meet 
special  requirements.  Sanders  also 
offers  complete  creative  engineering, 
design,  development,  and  production 
services  with  highly  specialized  ex¬ 
perience,  skills,  and  manufacturing 
facilities  in  electronics,  hydraulics, 
and  electromechanics.  Sanders  can 
produce  individual  components  or 
complex  packaged  systems  capable  of 
meeting  extreme  environmental  and 
performance  requirements. 


MICROWAVE  TRANSMISSION  LINE 

Sanders  Tri-Plate®  Strip  Trans¬ 
mission  Line  offers  broad  band 
operation  within  the  frequency 
range  100  to  12,400  me  with  sub¬ 
stantial  savings  in  size,  weight, 
and  cost  over  conventional  coaxial 
and  waveguide  assemblies.  Com¬ 
ponents  in  use  include  variable  at¬ 
tenuators,  balanced  mixers,  hybrid 
rings,  directional  couplers,  low  pass 
filters,  power  dividers,  and  receiver 
and  b^con  front  ends. 


CONSTANT  DAMPING  RATE  GYRO 

Sanders  Subminiature  Rate  Gyro¬ 
scope,  Type  RGB,  has  a  nominal 
damping  ratio  of  0.5  ±0.1  between 
— 30^C  and  +100'’C.  Simplified 
damping  mechanism  compensates 
for  temperature  changes  without 
linkages.  Features  include:  lifelong 
hermetic  sealing,  excellent  resolu¬ 
tion,  high  sensitivity,  small  size 
(IS/ir  D  X  2^"  L),  lightweight. 
Input  rates  up  to  ±1000  deg /sec. 


RADAR  ANTENNAS  AND  SYSTEMS 

Sanders  Tri-Scanner®  Conical  Scan 
Antenna  provides  three-times  the 
information  rote  of  conventional 
fire  Control  antennas.  In  use  on  a 
major  missile  system,  it  is  light¬ 
weight  and  statically  and  dynam¬ 
ically  balanced,  and  offers  unusual 
anti-jam  features.  Sanders  also 
manufactures  photoetched  slot  and 
spiral  antennas  for  flush-mounted 
arrays,  beacons,  and  communica¬ 
tion  systems. 


Call  or  Write, 


NASHUA,  NEW  HAMPSHIRE  •  Dayton,  Ohio  •  Inglewood,  California  •  Washington,  D.C 
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00024832 

00031276 

00030525 


00030526 


SOLUTION  TO  COMPLEX  COMPUTING  PROBLEMS  are  among 
Librascope’s  accomplishments  as  represented  by  a  formidable  array  of  computing  equip¬ 
ment.  Our  selection  of  the  most  efiFective  computing  solution  to  meet  a  problem  is  bas^ 
on  twenty  years  of  experience  gained  in  the  development  and  manufacture  of  mechanical, 
electrical,  electronic  and  magnetic  computing  aevices.  Cknnputers  for  both  military 
and  commercial  purposes  are  developed  and  manufactured  by  Librascope.  Inquiries  on 
computing  control  problems  are  welcome. 

Engineert  capable  of  rignificant  conhibuHotu  art  inoited  to  icrtte  Glen  Setter,  Emploiiment  Manager. 


IBRASCOPE 


808  WESTERN  AVENUE 
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different  basic  insulations 


different  insulation  constructions 


different  types  and  sizes 

(In  round,  square  and  rectangular  fabric  and  film  coated  magnet  wires) 


Add  them  up!  EXTRA  care  in  drawing  and  annealing — EXTRA  care  in  insulating 
techniques!  EXTRA  rigorous  "in-process”  testing  of  wire  from  every  machine 
each  day  plus  100%  final  inspection!  EXTRA  quick  identification  of  size  and  type 
on  easy-to-read,  color  coded  labels  • . .  and  EXTRA  attention  to  packaging 

(spool,  reel,  and  Magna-Pak*)  at  each  of  the  four  plants.  -S- 


MAGNET  WIRE  DIVISION,  Essex  Wire  Corp.,  Fort  Wayne  G,  Indiana 


Manufacturing  Mantt:  Birminglram,  Alabama;  Anahatm,  Colitarnio;  Fort  Woyn*,  Indiana;  Hillidol*,  Michl9an 


NATIONAL  NETWORK  OF  WAREHOUSES  AND  SALES  OFFICES...  CALL  YOUR  LOCAL  “ESSEX  MAN" 
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Metal  Enclosed  Capacitors  are 

first  choice  of  more  and  more  engineers 


Today,  “CP”  styles  per  the  MIL-C-25A  are  the  “WORK¬ 
HORSE”  capacitors  of  military  electronics.  Soon,  new 
sf)eciHcations  8uchasMIL-C-0025  (USAF)  and  MIL-C-26B 
will  exert  their  influence  .  .  .  but  regardless  of  the  speci¬ 
fication  number,  more  and  more  engineers  specify 
(tOOO-ALL  for  their  preferred  sources.  There  are  sound 
reasons  why  high  quality  is  consistently  maintained. 


HERE’S  WHY  ENGINEERS  ARE  CHOOSING  GOOD-ALL 


•  Well  engineered  designs  e  Skilled  assembly  personnel 

•  Modern  production  facilities  •  Rigid  Quality  Control 


Hood- All  Specializes  in  these  tubular  types  per  MIL-C-25A 


Special  variations 


All  popular  values  are  avail¬ 
able  in  stock  for  immediate 
delivery. 


Good-All  tubulars  per  MIL-C- 
25A  now  available  at  leading 
industrial  distributors. 


'U 

%  f 
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12,000  Me 


directly  displayed  by  a  counter 


Midel  7580  Transfer  Oscillator  (bottom  cabinet)  with 
Model  7370  EPUT  and  Timer  (tap  cabinet): 

Frequency  measuring  range . dc  to  12  K  Me 

Types  of  signals  accommodated  .  .  .  .  CW,  AM,  FM 

pulsed  r-f 

Sensitivity . 100  mv  rms 

Input  impedance . 50  ohms 

Accuracy . up  to  ±  Spin  10' 

Fundamental  range  of  trans.  osc  .  .  .  75tol50Mc& 

7.5  to  15  Me 

Harmonics  available . Up  thru  80th 

Stability  of  fundamental . 0001%/min 


Four-step  operation: 

1.  Tune  to  two  adjacent  zero  beats  identified  by  built- 
in  oscilloscope  display. 

2.  Read  harmonic  number  on  calculator  dial. 

3.  Set  rotary  switches  to  harmonic  number. 

4.  Read  frequency  indication  directly  from  counter. 

Prices:  Model  7580  Transfer  Oscillator  .  .  .  $1650 
Model  7370  10  Me  EPUT  &  Timer .  .  .  $1975 
Model  7360J  2  Me  EPUT  &  Timer  (price  $1325)  may  also 
be  used  with  the  transfer  oscillator. 


Used  in  combination  with  the  computing  transfer  oscilla¬ 
tor  in  the  cabinet  beneath  it,  the  10  Me  EPUT'^  and  Timer 
creates  a  direct  decimal  display  of  12,243.15  megacycles 
generated  by  the  small  klystron  at  the  right.  How?  The 
transfer  oscillator  contains  a  computing  device  which  auto¬ 
matically  calculates  the  harmonic  number  of  a  harmonic 
brought  to  zero  beat  with  the  frequency  under  test.  Then, 
the  gate  time  of  the  counter  is  multiplied  by  the  harmonic 
number  to  produce  a  counter  indication  of  actual  klystron 
frequency.  By  eliminating  all  manual  computations,  the 
entire  op>eration  commonly  takes  less  than  one-fifth  the 
time  required  using  equipment  previously  available. 

This  assembly  of  two  independent  units,  compatibly  de¬ 
signed,  offers  an  unprecedented  combination  of  range, 
accuracy  and  convenience.  The  transfer  oscillator  can  also 
be  used  with  either  of  two  other  BECKMAN/Berkeley 
EPUT  Meters  currently  in  wide  use. 


iaD 


For  more  information  on  this  and 
other  recent  advances  in  digital 
frequency  measuring  techniques, 
write  for  the  new  Data  File  111. 
Address  department  G-8. 


Beckman' 


Berkeley  Division 

2200  Wright  Avenue,  Richmond  3,  California 
a  diviaion  of  Beckman  Instruments,  Inc. 
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Heterodyne  converters  extend  range 


1000  Me 


Of  EPUT^  Meter  to 


•  .  •  •  '  •  S«ckm  'U, 


Shown  above  measuring  the  output  frequency  of  a  1000 
Me  cavity  resonator  is  a  full  complement  of  frequency  con- 
v'Brters  operated  with  a  10  Me  counter.  The  bottom  cabinet 
permanently  houses  all  three  converters  covering  the  full 
range  from  10  Me  to  1000  Me.  Initial  requirements  for  a 
more  limited  range  can  be  accommodated  by  installing 
only  one  or  two  converters  —  without  affecting  the  ease  of 
future  expansion.  Extraordinary  sensitivity  (see  specs.) 
insures  that  loading  effects  will  not  distort  measurements 
of  weak  signals. 


Measurements  are  extremely  easy  to  make.  No  tuning  is 
required  up  to  220  Me.  Simply  select  range,  couple  signal, 
adjust  output  level  with  aid  of  “Ipw-satisfactory-high”  me¬ 
ter  and  read  counter  indication,  adding  reference  frequen¬ 
cies.  Percentage  accuracy  exceeds  that  of  counter  alcme. 


Msdcl  7570  Serits  Amplifitr  I  Ctflverters  (bottom  cabi- 
not)  usod  with  Model  7170  EPUT  Motor  (top  cabinot)  ar 
with  Model  7370  EPUT  &  Timer  (not  shown). 

Frequency  measuring  range  with  EPUT  meter: 

Model  7571  converter  only  .  .  .  .  dc  to  110  Me 

7571  &  7572  converters . dc  to  220  Me 

7571.  7572  4  7573  converters  .  .  dc  to  1000  Me 

Sensitivity  (rms)  4  input  impedance: 

dc  to  10  Kc . 100  mv  into  IMohm 

10  Kc  to  10  Me . 1  mv  into  IM  ohm 

10  Me  to  220  Me . 10  mv  into  50  ohm 

220  Me  to  1000  Me . 1  mw  into  50  ohm 

Video  amplifier: 

All  converters  are  installed  in  the  Model  7570  cabinet 
which  includes  a  video  amplifier  used  mdependently 
to  increase  the  sensitivity  of  the  counter.  See  10  Kc 
to  10  Me  sensitivity  above. 

Prices: 

Model  7570  .  .  $300  Model  7573  .  .  $  500 

Model  7571  .  .  $250  Model  7370  .  .  $1975 

Model  7572  .  .  $250  Model  7170  .  .'$1675 


For  more  information  on  this  and 
other  recent  advances  in  digital 
frequency  measuring  techniques, 
write  for  the  new  Data  File  111. 
Address  department  G-8. 


Beckman' 


Berkeley  Division 

2200  VFnpAt  Avenue,  Richmond  S,  California 
a  dirision  of  Beckman  Instruments,  Inc. 
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For  your  Magnetic  Shielding  Problems 

MUMETAL  is  the  answer! 


and  other  applications  for  Alle* 
gheny  Ludlum  Mumetal  is  available 
— let  us  help  with  your  problems. 

In  addition  to  Mumetal  and  other 
high-permeability  alloys,  we  offer  a 
range  of  magnetic  and  electrical 
alloys  and  steels  that  is  unmatched 
in  its  completeness.  Our  services 
also  include  the  most  modern  facili¬ 
ties  for  lamination  fabrication  and 
heat  treatment.  •  Let  us  supply  your 
requirements.  Allegheny  Ludlum 
Steel  Corporation,  Oliver  Building, 
Pittsburgh  22,  Pa. 


Mumetal  shields  will  give  instant 
relief  to  interference  caused  by 
extraneous  magnetic  fields.  This 
material  can  cure  many  troubles — 
solve  many  a  problem  for  you. 

Use  it  whertr  high  permeability  is 
required  at  low  flux  densities,  such 
as  in  input  and  microphone  trans¬ 
formers,  hearing  aid  diaphragms, 
instruments,  wire  and  tape  record¬ 
ers,  etc.  For  properly  heat  treating 
Mumetal,  we  can  also  offer  commer¬ 
cial  hydrogen  annealing  facilities. 

A  fund  of  technical  data  on  shields 


Write  for  your  copy 

MAGNETIC  MATERIALS 


This  32-page  book  conuins  val¬ 
uable  data  on  all  Allegheny  Ludlum 
magnetic  materials,  silicon  steels 
and  special  elearical  alloys.  Illus¬ 
trated  in  full  color,  includes  essen¬ 
tial  information  on  properties, 
characteristics,  applications,  etc. 
Your  copy  gladly  sent  free  on 
request. 


STEELMAKERS  to  the  Electrical  Industry 


^tl8  for 
,^ltCTROIIlC  A®* 


ADDRESS  DEPT.  E-8 


WorehoMM  (focln  of  AL  SHunItt  Sfooh  c«rrfo<f  by  off  Ryorton  plant! 
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Union  Indicators  help  Hazeltine  radar-display  unit 

identify  aircraft 


■ 


rf  ^ 


Just  a  glance  at  the  little  black  box  on  the  ri^ht  aide  of  this 
radar-display  unit  tells  the  operator  whether  an  approaching 
aircraft  is  friend  or  foe.  The  IFF  response  is  processed  by 
radar  equipment  and  is  displayed  in  the  Hazeltine  unit  by 
Alpha-Numerical  Indicators  manufactured  by  Union  Switch  & 
Signal.  The  radar-display  unit  is  manufactured  by  Hazeltine 
Electronics  Division  of  Hazeltine  Corporation,  Little  Neck, 
New  York.  Hazeltine  chose  Union  Switch  &  Signal’s  Alpha- 
Numerical  Indicators  because  of  their  compact  design  and 
supreme  reliability,  and  for  the  features  listed  below. 

Two  T  ypes — Union  Switch  &  Signal  makes  two  types  of  Data 
Display  Indicators:  Digital  types,  displaying  10,  12,  or  16 
characters  on  a  wheel,  and  Alpha-Numerical  types,  displaying 
up  to  64  characters  on  a  Mylar  belt.  Character  assignments 
can  be  furnished  as  required. 

Translation  — Both  Digital  and  Alpha-Numerical  Indicators 
o|>erate  directly  on  binary  codes  on  a  null-seeking  basis,  elimi¬ 
nating  the  need  for  external  equipment  for  translation  from 
binary  to  decimal  code  as  required  for  other  display  devices. 

Visual  Read'Out — The  design  of  the  Indicator  packages  is 
such  that  when  indicators  are  mounted  in  rows,  the  digital 
read-out  is  presented  with  excellent  continuity  and  visibility. 

Infinite  Retentivity — Since  the  method  of  operation  is  of  the 
null-seeking  type,  the  Indicators  require  power  only  during 
the  response  time,  and  once  positioned,  retain  the  data  l>oth 
visually  and  electrically  until  such  time  as  a  new  code  is 
transmitted. 

Electrical  Read-Out  — The  design  of  the  decoding  and  control 
portion  of  the  Indicators  inherently  provides  electrical  read¬ 
out  of  data  in  the  same  form  as  the  input.  The  data  can  be 
read  out  of  the  Indicators  on  a  continuous  basis  or  as  often 
as  desired  without  erasing  the  stored  information. 

Call  or  Head  the  coupon  for  complete  information  about  indi¬ 
cators  and  other  electronic  equipment  manufactured  by  Union 
Switch  &  Signal. 


COMPLETE  FACTS 


Union  Switch  a  Signal,  Advortising  Oapt. 
Pittsburgh  II,  Pannaylvania 


tnd  information  on  tha  following: 


□  New  4P0T  relay  which  meat*  avary  raquiramant  of  MIL-R-25018. 

□  Catalog  of  other  miniature  dc  and  ac  relaya. 

n  Digital  and  Alpha-Numerical  Indicatora  for  data  diaplay. 


See  You  At  The  Wescon  Show 
August  19-22 
BOOTH  /f503-504 
Pan  Pacific  Auditorium 
Los  Angeles,  California 


"tThneets  in  -(Button  Science* 

UNION  SWITCH  &  SIGNAL 

DIVISION  OF  WESTINOHOUSE  AIR  BRAKE  COMPANY 

PITTSBUROH  II,  PENNSYLVANIA 
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INSTRUMENT 


MORTHKOP  AIRCRAPT.XMC 


The  Hughes  Memo-scope* 
oscilloscope,  just  over 
a  year  old,  already  has 
gained  wide  acceptance 
throughout  the  industry. 
Over  400  leading  firms 
have  purchased  this 
“transient  recorder  with 
a  memory.”  Here  are  just 
a  few  of  them . . . 


WESCON  EXHIBIT  of  the  Memo-scope  oscilloscope  at  booths  1401  and  1402. 
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Westinghouse 


HOflO^  DtV  HM  »*i  «  AIA  C  IM/t\Un%  IM 


•CnVOMCCMANISMS 


ALLIS-CHALMERS 


^ioMuL 

DIVISION  or  sroiY  iano  co«i>0*ArioN 


ALLEN-BRADLEY  COMPANY 


U.  8.  DCPAfTTMCNT  OP  COMMERCE 
HATtOMM.  MAIAU  Of  STAMOANOS 


APPLICATIONS:  Ballistics,  Ultrasonics,  Acoustics,  Cardiology,  Compo¬ 
nent  Characteristics,  Environmental  Test.  Education,  Quality  Control. 

To  find  out  how  the  Hughes  Memo-scope  oscilloscope  can  improve 
your  product  and  profit  picture  write:  HUGHES  PRODUCTS,  Memo-scope 
Oscilloscope,  International  Airport  Station,  Los  Angeles  45,  California 


Creating  a  new  world  with  ELECTRONICS 


HUGHES  PRODUCTS 


O  less.  HUGHtS  AincRArT  COMPAr 
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design  around  Mallory  Mercury  Batteries 


When  designing  new  battery-iwwered  products,  add 
new  values  of  miniature  size,  convenience  and  per¬ 
formance  with  Mallory  Mercury  Batteries.  These 
unique  miniature  power  sources,  pioneered  and  per¬ 
fect^  by  Mallory,  are  a  key  comfxjnent  in  modem 
electronic  equipment  .  .  .  transistor  radios,  alarm  sys¬ 
tems,  scientific  instruments,  portable  tape  recorders, 
radiation  detection  devices,  and  numerous  other  self- 
powered  products. 

Design  for  user  convenience.  Mallory  Mercury  Bat¬ 
teries  end  nuisance  of  frequent  battery  replacement 
because  they  have  a  shelf  and  service  life  several  times 
that  of  conventional  batteries. 

Design  for  Miniature  Size.  Mallory  Mercury  Batteries 


pack  a  lot  of  energy  into  minimum  volume.  They  make 
it  practical  to  shrink  the  size  of  8elf-|X)wered  equipment 
to  new,  sales  ap|)ealing  compactness. 

Design  for  Rugged  Use.  Mallory  Mercury  Batteries 
withstand  extremes  of  temjierature  and  humidity. 
They’re  ideal  for  military  or  severe  commercial  service. 

Design  for  Performance.  Constant  discharge  charac¬ 
teristic  gives  fade-free  ojjeration;  exactly  matches  tran¬ 
sistor  requirements.  Output  voltage  is  amply  accurate 
and  stable  for  use  as  a  reference  in  instrument  and 
bias  circuits. 

Write  today  for  helpful  data  and  for  engineering  con¬ 
sultation  on  your  sfiec-ific  applications. 


Ports  distributors  in  oil  major  cities  stock  Mallory 
standard  components  for  your  convenience. 

Serving  Industry  with  These  Products; 
Electromechanical  —  Resistors  •  Switches  •  Tuning  Devices  •  Vibrators 
Electrachemical  —  Capacitors  •  Mercury  and  Zinc-Carbon  Batteries 
Metallurgical  —  Contacts  •  Special  Metals  •  Welding  Materials 


MALLORY  BATTERY  COMPANY* CLEVELAND,  OHIO 

a  division  of 


/  n  Canada,  Mallory  Battrrv  Company  of  Canada  Limited.  Toronto  4,  Ontario 
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D«l*ction  unit  ia  ch*ck*d  oul  with  clock  calibrator  ahown  at  rlqht  Avtomobilo  clock  mounlod  at  uppor  right 

Determining  Arrival  Time 
of  Radioactive  Fallout 

Stantiunl  elet'lrit*  aiitoniohile  clock  o{)erates  until  fallout  at  levels  greater 
than  2  niilliroentgens  per  hour  arrives.  At  that  time  Geiger-counter  detection 
circuit  blows  power-supply  fuse  causing  clock  to  stop  with  hands  indicating 
time  of  arrival  of  fallout.  Instrument  will  operate  for  about  four  weeks  on 
self-contained  batteries  ami  regulated  transistor  high-voltage  power  supply 

By  ROSS  W.  FARMER  uikI  ()S<  AR  REINER,  JR.. 

H<.’h<H)l  of  M»*clK'lne,  The  Unlverally  of  California,  Went  Loa  AnBelex,  California 


STUDY  OF  FROBI.KMS  associateii  in  Fi^.  1  and  schematically  in  Fijr.  The  relay  contacts  are  adjustable 
with  fallout  required  that  the  2.  to  permit  sensing  of  a  predeter- 

time  of  arrival  of  the  radioactive  Time  is  indicated  by  a  conven-  mined  radiation  level.  When  the 
material  at  a  given  location  be  tional  current-pulse  driven  6-v  radiation  reaches  this  level  an 
known.  automobile  clock  that  operates  un-  auxiliary  relay  is  actuated,  whose 

Lack  of  a  commercially  available  til  the  fallout  arrives.  The  circuit  contacts  present  a  short  to  the 
instrument  for  this  purpose  re-  controlling  the  clock  contains  a  one-  battery  circuit.  This  overload 
suited  in  the  development  of  the  shot  multivibrator  which  is  trig-  blows  the  fuse  in  the  battery  cir- 
device  to  be  described.  The  unit  gered  by  pulses  from  the  Geiger  cuit,  thereby  inactivating  the  elec- 
incorporates  its  own  power  supply  tube.  The  meter  relay  in  the  multi-  tronic  circuit  and  the  clock, 
and  can  be  operated  unattended  for  vibrator  output  circuit  indicates  Resistor  R,  (Fig.  2)  is  individ- 
a  period  of  about  four  weeks.  average  current  and,  therefore,  the  ually  selected  in  each  instrument  to 

The  unit  is  shown  in  block  form  count  rate.  compensate  for  variations  in  other 
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FIG.  1 — Block  diagram  shows  how  blow¬ 
ing  oi  iuBo  deoctiTates  clock  and  circuits 


components,  thus  enabling  all  units 
to  show  roughly  the  same  deflection 
for  the  same  radiation  level.  Ex¬ 
treme  accuracy  of  calibration  is  not 
necessary  since  the  position  of  the 
adjustable  contact  is  determined 
with  a  standard  radiation  source. 

The  fuse  is  used  here  only  as  a 
means  of  inactivating  the  instru¬ 
ment  and  not  as  a  safety  device. 
Since  the  fuse  is  in  a  circuit  which 
is  common  to  the  counting  circuit, 
the  high-voltage  supply  and  the 
clock,  the  effect  of  electrical  noise 
currents  generated  by  the  high- 
voltage  supply  or  the  clock  are  in¬ 
troduced  into  the  counting  circuit 
in  proportion  to  the  resistance  of 


the  fuse.  For  this  reason,  it  is  de¬ 
sirable  to  use  a  low  resistance  fuse 
(high  current  carrying  capacity). 

During  development  of  the  cir¬ 
cuit,  use  of  a  fuse  of  just  sufficient 
capacity  to  safely  carry  the  normal 
current  of  the  circuit  caused  the 
instrument  to  have  a  high  residual 
count  rate.  The  use  of  a  fuse-blow¬ 
ing  device  instead  of  a  latching  re¬ 
lay  or  other  shut-off  device  reduced 
the  cost  of  the  instrument  appreci¬ 
ably. 

The  auxiliary  relay  obtains  its 
power  from  the  same  source  which 
its  contacts  short  circuit.  Ordinar¬ 
ily  this  would  tend  to  make  the 
relay  oscillate,  particularly  if  the 
battery  is  nearing  the  end  of  its 
life.  To  prevent  this,  the  circuit  is 
arranged  so  that  when  the  relay 
operates,  it  disconnects  itself  from 
the  battery  and  remains  energized 
for  1  or  2  sec  by  the  charge  stored 
on  the  1,000-^f  capacitor.  This 
time  exceeds  by  a  wide  margin  the 
time  necessary  to  blow  the  fuse. 

High-Voltage  Supply 

The  Geiger  tube  used  in  the 
instrument  requires  a  900-v  poten¬ 
tial.  The  application  requirements 


indicated  that  a  power  supply  was 
more  desirable  than  batteries  to 
supply  this  voltage,  since  the  6-v 
battery  necessary  to  operate  the 
clock  w’as  also  available  to  operate 
the  power  supply. 

It  was  determined  that  the  cost 
of  components  for  the  power  supply 
was  slightly  less  than  the  cost  of 
the  initial  set  of  three  300-v  bat¬ 
teries.  In  many  cases,  early  failure 
of  a  300-v  battery  has  been  due  to 
a  single  defective  cell.  As  there  are 
200  cells  in  each  battery,  the  prob¬ 
ability  of  early  failure  was  con¬ 
sidered  excessive.  It  was  ahso 
thought  that  early  cell  failures 
would  be  aggravated  by  the  high 
temperatures  encountered,  which 
tend  to  dry  out  the  electrolyte. 

An  outstanding  advantage  of  the 
power  supply  is  its  regulated  out¬ 
put  voltage  which  is  independent 
of  battery  age.  The  input  section 
of  the  power  supply,  a  transistor¬ 
ized  Hartley  oscillator,  is  followed 
by  a  transformer  who.se  primary 
acts  as  the  resonant  circuit  of  the 
o.scillator.  The  secondary  delivers 
approximately  450-v  rms  to  the 
voltage-doubler  rectifier. 

The  1,200-v  output  of  the  rectifier 


33K 


FIG.  2 — CompUt*  tiin*-of-arriTal  indicator  circuit 
70 


FIG.  3 — Clock  calibrator  ponnits  rapid  chocking  in  Hold 
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is  dropped  to  900  v  by  a  corona-dis- 
charjre  tube.  This  regulator  per¬ 
mits  the  output  of  the  rectifier  to 
drop  to  900  V  before  the  output 
voltage  will  change,  corre.sponding 
to  a  drop  in  battery  voltage  of  25 
percent. 

The  Geiger  tube  u.sed  has  a  bra.ss 
shell  and  was  selected  for  rugged- 
ness  and  economy.  It  will  detect 
beta  and  gamma  radiation  of  0.4 
mev  or  greater. 

In  spite  of  the  metal  shell,  the 
tul>e  was  found  to  be  light  sensitive 
due  to  the  gla.ss  l>eads  in  the  ends 
of  the  tube  which  support  the  an¬ 
ode.  After  coating  these  beads 
with  black  lacquer  no  further 
trouble  was  encountered.  The 
corona  di.scharge  regulator  tube 
was  al.so  found  to  be  light  sensitive 
and  was  coated  with  black  lacquer. 

Performance 

One  instrument  was  succe.ssfully 
tested  at  a  low  temperature  of  38 
F  for  24  hours  and  at  a  high  tem¬ 
perature  of  136  F  for  8  hours.  If 
the  units  are  to  be  u.sed  at  more 
extreme  temperatures  further  tests 
will  be  necessary  with  particular 
attention  being  paid  to  the  opera¬ 
tion  of  the  batteries. 

The  prototype  unit  was  placed 
out  of  d<K)rs  with  no  shelter  and  al¬ 
lowed  to  run  until  it  failed  as  a 
result  of  battery  exhau.stion.  It  op¬ 
erated  continuously  for  approxi¬ 
mately  one  month  on  the  original 
set  of  batteries  which  had  been 
used  to  develop  the  circuit  in  the 
laboratory. 

It  is  conservatively  estimated 
that  during  this  test  the  ambient 
temperature  varied  from  45  F  on 
certain  nights  to  95  F  on  certain 
days  with  the  maximum  tempera¬ 
ture  inside  the  unit  exceeding  this 
value  considerably  becau.se  of  direct 
sunlight.  The  unit  also  experienced 
at  least  one  night  of  rainfall  with 
no  apparent  effect. 

Where  available,  test  reports  fur¬ 
nished  by  suppliers  of  components 
were  also  used  to  evaluate  reliabil¬ 
ity  as  a  function  of  temperature.  A 
report  furnished  by  the  clock 
mechanism  manufacturer  stated 
that  the  timing  accuracy  was  with¬ 
in  ±1  min  a  day  for  a  voltage 
variation  from  4  to  7.5  v.  It  was 
aKso  stated  that  timing  accuracy 


would  be  within  1  min  a  day  for 
temperatures  variations  between 
—20  F  and  -1-130  F.  The  manufac¬ 
turer  of  the  high-voltage  trans¬ 
former  tested  a  working  model  of 
the  high-voltage  supply  circuit 
used  in  the  instrument  over  a  tem¬ 
perature  range  of  5  F  to  130  F,  and 
obtained  satisfactory  operation. 

In  actual  field  operation,  the.se 
instruments  have  I>een  transported 
over  many  hundreds  of  miles  of  un¬ 
improved  roads  and  have  per¬ 
formed  with  a  minimum  of  service 
and  repair. 

Clock  Calibrator 

Because  of  the  adverse  condi- 
ti«>ns  under  which  the  time  of  ar¬ 


rival  indicators  are  operated  in  the 
field  and  because  of  the  importance 
of  timing  accuracy  it  was  neces¬ 
sary  to  devise  a  means  of  recali¬ 
brating  the  clock  mechanisms  at  a 
field  laboratory.  To  avoid  calibra¬ 
tion  by  observation  over  a  period 
of  hours  and  by  repeated  trials,  the 
clock  calibrator  of  Fig.  3  was  de¬ 
veloped. 

As  a  pulse  of  current  is  delivered 
to  the  driving  coil  of  the  clock  on 
each  beat,  a  convenient  means  is 
provided  for  electronically  sensing 
the  accuracy  of  the  clock.  The  in¬ 
put  leads  of  the  calibrator  are 
clipped  across  the  driving  coil  of 
the  clock.  The  signal  thus  obtained 
is  shaped  by  the  diode  grid  load 


of  the  first  stage  of  the  conventional 
four-stage  R-C  amplifier.  A  me¬ 
chanical  register  located  in  the 
plate  circuit  of  the  final  stage  total¬ 
izes  the  number  of  beats. 

Power  is  applied  to  the  electric 
timer  at  the  same  time  the  circuit 
is  completed  to  the  mechanical 
register.  The  clock,  when  correctly 
calibrated,  operates  at  the  rate  of 
300  beats  per  min.  To  obtain  the 
required  accuracy  it  is  necessary  to 
time  a  clock  for  at  least  5  min  (300 
sec)  to  minimize  inaccuracies 
cau.sed  by  starting  and  .stopping  the 
run.  This  period  should  result  in 
an  accumulation  of  exactly  1,500 
counts;  the  deviation  from  the 
1,500  count  is  roughly  equal  to  the 


number  of  minutes  gained  or  lost 
in  24  hours. 

The  authors  acknowledge  the 
continuing  interest  shown  in  this 
problem  by  the  members  of  the  En¬ 
vironmental  Radiation  Division. 
Peter  Kalian  of  the  Photographic 
Section  assisted  greatly  in  develop¬ 
ing  the  procedure  for  producing 
the  printed  circuit  boards  and  the 
Shops  Section  contributed  greatly 
in  developing  the  optimum  form 
for  the  chassis. 

This  article  is  based  on  work  per¬ 
formed  under  Contract  No.  AT-04- 
l-GEN-12  between  the  Atomic 
Energy  Commission  and  the  Uni¬ 
versity  of  California  at  Los 
Angeles. 


Circuit  la  contolaad  on  7-by  71'k-ln.  beard  that  mounts,  alonq  with  batteries,  in  poly¬ 
ethylene  lood-crisper  container 


ELECTRONICS  engineering  edition  —  August  1,  1958 


71 


Single  diffused-base  transistor  converter  has  only  one  variable  tuning  ele¬ 
ment  in  band-pass  circuit.  Last  of  three  transistor  i-f  stages  is  reflexed  as  emit¬ 
ter-follower  amplifier  to  provide  audio  gain  and  low  output  im|)edance.  Ratio 
detector  has  7()0-kc  peak  separation  for  low  distortion  and  high  a-m  rejection 

By  HARRY  COOKE,  circuit  Development  Branch,  Texas  Instruments  Inc.,  Dallas,  Texas 


F-M  Tuner  Uses 


Front  end  tracking’  and  align¬ 
ment  is  one  of  the  more  time 
consuming  operations  in  the  con¬ 
struction  of  a  superhetrodyne 
tuner.  The  f-m  tuner  to  be  de¬ 
scribed  incorporates  a  single 
transistor  converter  with  only 
one  variable  tuning  element  to 
simplify  tracking  and  alignment. 
The  last  of  three  i-f  stages  is 
reflexed  as  an  emitter-follower 
audio  amplifler  with  low  output 
impedance.  A  700-kc  peak  sepa¬ 
ration  ratio  detector  provides 
relatively  high  a-m  rejection  and 
a  low-distortion  output. 

The  input  circuit  shown  in 
Fig.  1  is  a  transistionally  coupled 


series-tuned  network.  The  low 
input  resistance  of  the  transistor 
with  this  type  of  tuning  makes 
the  required  circuit  values  more 
convenient  to  work  with.  In  addi¬ 
tion,  series  tuning  exhibits  an 
impedance  rise  outside  of  reson¬ 
ance  that  is  necessary  to  main¬ 
tain  oscillation  over  the  required 
113  to  133-mc  range  with  a 
grounded-base  oscillator.  Since 
the  f-m  band  covers  approxi¬ 
mately  20  me,  a  25-mc  i-f  fre¬ 
quency  was  selected  as  a  compro¬ 
mise  between  i-f  gain  and 
primary-image  rejection. 

Feedback  capacitor  C,  causes 
transistor  Q,  to  operate  as  a  two- 


terminal  negative-resistance  os¬ 
cillator.  The  grounded-base  con- 
flguration  provides  .stability  and 
uniform  oscillator  performance. 
V'^ariable  inductance  L,  is  the  tun¬ 
able  element,  while  C,  is  u.sed 
only  to  align  the  oscillator  to  the 
tuning  dial.  Attempts  to  use  C, 
as  the  tuning  element  will  result 
in  an  undesirable  shift  in  the 
tuning  of  i-f  transformer  pri¬ 
mary  L,. 

The  combination  of  C,  and  L, 
is  series  tuned  to  the  mean  oscil¬ 
lator  frequency  to  assist  in  re¬ 
ducing  the  voltage  across  L,. 
Since,  as  far  as  the  transistor  is 
concerned,  L,  and  C,  could  just  as 


_  »  ^  * 
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Bottom  and  top  ▼lows  of  complete  transUtorlzed  i-m  tuner  show  component  layout  and  Integral  power  source 
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50-Ohm  input 


l-S 

100 -MC  RFC 


—  —  K*X  1,000  -t2V  ^ 


FIG.  1 — OacUlalor  la  luaad  with  braaa-powdarad  Iron  hybrid  iun- 
Inq  aluq  In  L,.  Choko  L-.  proTanU  Ci  irom  Intaractinq  with  input 


Tunor  covora  antlra  f-m  broadcoat  bond  by  aarylnq  ainqla 
tunablo  oUmant  in  local  oacUlotor 


Four  Transistors 


well  comprise  the  oscillator  tank 
circuit,  admittance  neutraliza¬ 
tion  from  secondary  L,  to  the 
base  of  Q,  is  necessary.  Loading 
L,  at  the  oscillator  frequency  is 
only  a  partial  solution  as  the  mis¬ 
match  required  to  prevent  oscil¬ 
lation  at  the  intermediate  fre¬ 
quency  aKso  reduces  the  circuit 
Kain  to  an  impractical  hfrure. 

The  neutralization  shown  is 
conventional  except  for  r-f  choke 
L,,  which  prevents  neutralizinff 
capacitor  C,  from  interacting 
with  fhe  input  of  the  mixer  Q,  at 
the  signal  frequency.  Since  L, 
should  be  inductive  at  25  me,  it 
is  nece.ssary  to  increase  C,  to 
keep  a  net  capacitive  reactance 
of  the  correct  magnitude  at  the 
intermediate  frequency. 

At  the  oscillator  frequency, 
the  neutralization  network  is 
effectively  not  present  because  L, 
is  a  low  impedance  and  there  is 
little  signal  transfer  from  the 
transformer  .secondary  back  to 
the  transistor  input. 

Conversion  power  gain  of  10 
to  12  db  is  obtained  by  operating 
Qi  at  1-ma  emitter  current.  In¬ 
creasing  this  emitter  current  will 
increase  the  gain  slightly,  but 
neutralization  and  oscillator  in¬ 
jection  problems  are  increased. 

In  the  preliminary  design 
shown,  the  oscillator  voltage  ap¬ 
pearing  at  the  antenna  terminals 
is  marginal  as  far  as  the  FCC 
regulations  are  concerned.  Slighk 


FIG.  2 — Tbr**-ttaq*  1-1  ampllilur  ha*  total  qaln  oi  60  db  plus  audio  qoln 


changes  in  layout  and  circuitry 
should  reduce  this  voltage  to  an 
acceptable  value. 

I-F  Amplifier 

The  25-mc  i-f  amplifer  has 
three  stages  of  20-db  gain  per 
stage.  The  common-base  configu¬ 
ration  employed  in  Fig.  2  is  quite 
stable  and  affords  giKMl  inter¬ 
changeability,  even  with  fixed 
values  of  neutralizing  capacitor 
r.  (Fig.  1). 

The  transistors  are  operated 
at  1-ma  emitter  current.  Increas¬ 
ing  this  value  to  2  ma  will  raise 
the  gain  approximately  1  db  per 
stage,  to  the  deteriment  of  inter¬ 
changeability  with  fixed  neutral¬ 
ization. 

The  last  i-f  stage  also  operates 
as  an  audio-frequency  emitter 
follower  in  a  conventional  reflex 
circuit  that  provides  sufficient 
audio  power  gain  and  a  low  out¬ 
put  impedance. 

Design  of  the  transistor- 


driven  ratio  detector,  as  com¬ 
pared  to  electron-tube  versions, 
is  modified  by  the  fact  that  the 
loaded  Q  of  the  transformer  pri¬ 
mary  is  no  longer  determined 
solely  by  the  transformer  diode 
loading.  In  particular,  the  shunt¬ 
ing  effect  of  the  output  resist¬ 
ance  of  transistor  Q,  must  also 
be  considered.  However,  by  ad- 
ju.sting  the  transformer’s  terti¬ 
ary  turns,  it  is  possible  to  obtain 
a  match  between  the  collector 
output  resistance  and  the  trans¬ 
formed  diode  load. 

The  complete  tuner  has  a  sen¬ 
sitivity  of  3  fiv  for  a  10  db 
(g-t-n)/n  ratio  with  a  signal 
deviation  of  22  kc.  Audio  output 
is  10  mv  for  1.5-/iV  input  and 
25-mv  output  for  10-fiV  input. 
The  i-f  amplifier  has  a  3-db  band¬ 
width  of  600  kc  and  detector  peak 
separation  is  700  kc. 

The  author  acknowledges  the 
help  and  suggestions  of  Roger 
Webster  and  Floyd  Ducote. 
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Stable  Receiving  Circuits 

Analysis  of  single-stage  superregeneral ive  receivers  employed  in  reniote-eon- 
Irolled  applications  shows  that  with  self-quenching  circuits,  optiinuni  per¬ 
formance  is  obtained  when  the  receiver  is  in  a  weak  oscillat(»ry  state  and  an 
incoming  signal  causes  oscillation  every  third  quench  cycle.  V  acuum-tul>es 
exhibit  low  sensitivity  to  impulse  noise,  wide  dynamic  range  and  high  gain 


By  S.  J.  NESHYBA  Convalr  Division,  General  Dynamics  Corp.,  Fort  Worth,  Texas 

F.  E.  BROOKS,  JR.  Electrical  EnKlneeriiig  Uesearch  laboratory,  U’nlverslty  of  Texas,  Austin,  Texas 


Many  remote-control  radio  sys¬ 
tems  require  only  that  the  receiver 
distinguish  between  on  and  off  sig¬ 
nal  conditions.  In  such  cases  a 
fundamental  requirement  is  a  cur¬ 
rent  change  between  the  two  states 
sufficient  to  operate  a  sensitive  re¬ 
lay.  Since  the  primary  concern  is 
the  magnitude  of  current  differ¬ 
ence,  linearity  is  not  a  criterion. 
This  article  will  analyze  superre- 
generative  detection  of  low-level 
signals  centered  around  30  me. 

Functional  Requirements 

A  suitable  receiver  for  model- 
aircraft  or  other  remote-control  ap¬ 
plications  should  be  light  in  weight, 
have  low  power  requirements  and 
be  simple  to  adjust  and  maintain. 
It  should  have  adequate  sensitivity 
for  weak  signals  without  blocking 
on  strong  signals,  be  stable  and 
reliable  in  operation  and  have 
maximum  difference  in  plate  cur¬ 
rent  between  on  and  off  signal  con¬ 
ditions. 

In  the  ordinary  superregener¬ 
ator,  oscillations  at  resonance  are 
made  intermittent  by  applying  a 
quench  voltage  to  one  of  the  tube 
electrodes.  The  circuit  is  essenti¬ 
ally  a  parallel-resonant  tank 
shunted  by  the  negative  conduct¬ 
ance  of  the  tube.  During  each 
quenching  cycle  the  r-f  oscillations 
build  up  from  the  level  either  of 
signal  voltage  or  of  random  noise. 


There  is  an  optimum  quench  fre¬ 
quency  for  greatest  superregenera- 
tive  sensitivity'.  For  sinsuoidal 
quench  the  ratio  of  signal  to  quench 
frequency  is  usually  between  100 
and  1,000  and  for  communications 
the  quench  frequency  must  be 
above  the  audible  limit.  Band¬ 
width  is  directly  proportional  to 
quench  frequency  and  long  quench 
cycles  are  therefore  required  for 
high  selectivity*. 

The  upper  limit  to  quench  fre¬ 
quency  is  determined  by  the  damp¬ 
ing  of  the  o.scillator  circuit  and 
must  be  low  enough  to  permit  the 
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FIG.  i — Operating  conditiont  oi  common 
superregenorator  deaigni.  First  two  ar* 
■•porately  quenched  in  linear  (A)  and 
logarithmic  (B)  modes.  Self-quenched, 
linear-mode  condition  is  shown  at  (C) 


previous  quench  to  decay  to  noi.se 
level.  Exceeding  this  limit  cau.ses 
the  o.scillations  to  build  up  from 
the  still  decaying  quench.  Under 
this  condition  the  receiver  is  in¬ 
sensitive  to  any  signal  and  i.s  .said 
to  be  in  a  coherent  state. 

The  quench-voltage  waveform 
also  affects  receiver  characteristics. 
A  relatively  slow  rate  of  change 
from  positive  to  negative  tube  con¬ 
ductance  produces  a  longer  recep¬ 
tion  period,  resulting  in  higher 
selectivity  and  sensitivity  than  si¬ 
nusoidal  quench**. 

Modes  of  Operation 

If  a  separate  source  supplies  the 
quench  voltage,  the  receiver  will 
operate  in  the  linear  mode.  Then 
the  maximum  r-f  oscillation  ampli¬ 
tude  during  each  quench  cycle  de¬ 
pends  linearly  on  signal  strength 
as  shown  in  Fig.  lA.  Thus  the 
receiver  di.stinguishes  between  off 
and  on  by  a  plate-current  increase 
with  signal. 

The  separately  quenched  receiver 
may  aLso  operate  in  the  logarithmic 
mode  if  the  part  of  the  quench 
cycle  during  negative  tube  conduc¬ 
tance.  is  long  enough  for  oscilla¬ 
tions  to  reach  limiting  amplitude. 
With  strong  signals  they  reach  this 
point  earlier  in  the  quench  cycle, 
thus  producing  an  increa.se  in  plate 
current,  as  shown  in  Fig.  IB. 

If  the  oscillator  supplies  its  own 
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for  Remote  Control 


FIG.  2 — Typical  •inqU-siaq*  ■up«rr«9*n«ralors  aro  (h«  Millar  (A)  and  Franklin  (B). 
Both  circuiU  proald*  a  large  docraas*  In  plat*  current  with  signal. 


FIG.  3 — Franklin  circuit  simplilled  to  show  eguivalent  signal-irequency  (A)  and  quench- 
Irequency  (B)  oscillators.  RecelTor  acts  as  a  relaxation  oscillator 


quenchiriK  voltage,  each  aucce.ssive 
peak  will  be  of  equal  amplitude  re- 
)fardles.s  of  .signal  .strength.  Here 
the  quench  fretjuency  increaae.s  with 
signal,  as  shown  in  Fig.  1C.  Simi¬ 
larly  the  plate  current  increases 
with  signal  becau.se  of  more  pulses 
in  a  given  time. 

Typical  Circuits 

The  single-stage  superregenera- 
tive  receivers  for  remote  control 
are  self-quenching.  Two  common 
circuit  types  differ  from  conven¬ 
tional  circuits  in  the  large  decrease 
in  average  plate  current  with  sig¬ 
nals  above  the  .sensitivity  threshold. 


One  type  of  receiver  employs  a 
miniature  gas  triode,  who.se  cur¬ 
rent  in  the  ab.sence  of  signal  is 
used  to  close  a  relay.  This  type  has 
high  .sensitivity,  but  its  operating 
costs  are  higher  than  in  receivers 
using  vacuum  tubes.  Interelectrode 
capacitances  vary  over  the  10-hour 
life  expectancy  of  the  gas  tube  re¬ 
quiring  continuous  circuit  readjust¬ 
ment. 

The  vacuum-tube  family  of  re¬ 
ceivers  to  be  analyzed  here  is  typi¬ 
fied  by  the  two  circuits  of  Fig.  2. 
The  Miller  circuit  is  w’ell  known  in 
the  model-control  field  for  its  reli¬ 
ability.  The  Franklin  circuit  is 


more  flexible,  however,  since  the 
quench-oscillator  components  are  at 
r-f  potential  and  feedback  adjust¬ 
ments  are  more  easily  made. 

Multiple  Oscillation  Modes 

The  Franklin  circuit  may  be  an¬ 
alyzed  as  an  oscillator  operating  in 
three  m«Klea.  First,  the  receiver  os¬ 
cillates  at  27  me.  The  circuit  .shown 
in  F’ig.  3A  reveals  this  is  a  modified 
Hartley  o.scillator  with  interelec¬ 
trode  capacitances  tuned  by  L,.  The 
receiver  also  oscillates  at  a  low 
quench  frequency  of  about  25  kc. 
The  circuit  in  this  ca.se  is  an  ordi¬ 
nary  plate-feedback  oscillator,  as 
shown  in  F'ig.  3B. 

The  wide  separation  between  the 
signal  and  quench  frequencies  al¬ 
lows  separation  of  these  circuits 
by  the  selection  of  L  and  C  compo¬ 
nents  pre.senting  required  react¬ 
ances  at  one  frequency  and  negli- 


FIG.  4 — Voltage  coaditione  in  Millar  cir¬ 
cuit  ehow  quench  component  (A),  grid- 
leak  component  (B).  composite  woreiorm 
at  grid  (C)  and  r-i  output  pulses  (D)  in 
response  to  moderate  signal  I*t*Is 


FIG.  S— On  strong  signals,  grid  waToiorm 
ol  Miller  circuit  Is  as  at  (A),  output  os  at 
(B).  Weak  signal  produces  grid-ToItag* 
waeeiorm  ol  (C)  and  no  r-i  output 
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FIG.  6 — Franklin  circuit  grid-Toltaqe 
wareiormi  in  third  mode  (A)  and  Hith 
mode  (C).  Pulsed  r-i  outputs  in  same 
modes  are  shown  in  curres  (B)  and  (D) 


gible  reactance  at  the  other.  The 
receiver  thirdly  acts  as  a  relaxa¬ 
tion  oscillator  at  or  below  the 
quench  frequency.  This  is  produced 
by  the  large  time  constant  in  the 
grid-leak  bias  circuit  blocking  the 
oscillation  at  signal  frequency. 

Component  Functions 

With  quenching  voltage  applied 
to  the  grid,  the  quench  component 
of  the  instantaneous  grid  potential 
is  as  shown  in  Fig."  4A.  With  no 
signal  input  the  circuit  breaks  into 
oscillation  at  signal  frequency  dur¬ 
ing  each  quench  cycle.  Since  these 
oscillations  develop  from  innate 


FIG.  7 — Frequency  response  oi  Franklin 
circuit  operating  in  rarious  modes 


noi.se,  their  amplitude  is  insufficient 
to  cause  grid-current  flow  and  no 
relaxation  pulses  occur. 

A  signal  above  threshold  causes 
r-f  bursts  large  enough  that  ferid 
current  flows  during  part  of  the 
quench  cycle,  with  relaxation  o.s- 
cillation  resulting  from  the  action 
of  the  grid-leak  elements.  This  com¬ 
ponent  of  the  instantaneous  grid 
potential  is  shown  in  Fig.  4B. 

Composite  Curve 

The  composite  grid  voltage  curve 
shown  in  Fig.  4C  is  the  sum  of  the 
quench  and  grid-leak  components 
under  moderate  signal  reception. 
The  relaxation  effect  of  the  grid 
leak  keeps  the  tube  from  the  nega¬ 
tive-conductance  region  during  one 
quench  cycle  and  no  signal  oscilla¬ 
tion  takes  place.  On  the  second 
quench  cycle,  however,  the  grid  ca¬ 
pacitor  has  discharged  enough  to 
allow  an  oscillation  burst  and  ac¬ 
companying  grid-current  flow.  The 
result  is  a  sharp  decrease  in  aver¬ 
age  plate  current  to  operate  the 
relay.  When  oscillatory  bursts  occur 
only  on  alternate  quench  cycles,  the 
receiver  is  operating  in  the  .second 
mode, 

On  receipt  of  a  strong  signal  the 
receiver  reverts  to  first-mode  op¬ 
eration  as  shown  in  Fig.  5A  and 
5B.  Operation  on  every  quench  cy¬ 
cle  results  from  the  rapid  build-up 
of  r-f  from  high  initial  signal.  Grid 
current  flows  much  earlier  in  the 
quench  cycle  and  the  oscillation  pe¬ 
riod  is  shortened  so  that  the  tube 
exhibits  negative  conductance  on 
each  cycle.  Since  r-f  oscillations 
build  up  from  random  noise  under 
weak-signal  conditions.  Fig.  5C 
repre.sents  noise  amplification  only. 


100  1,000  lopoo 
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FIG.  8 — Plat*  MnaitiTity  of  Franklin  cir¬ 
cuit  oporating  in  Tarious  mod** 


without  the  spectrum  characteris¬ 
tics  of  modulated  o.scillations. 

Franklin  Sensitivity 

A  further  increa.se  in  grid-leak 
time  constant  of  the  Franklin  cir¬ 
cuit  will  cause  oscillation  only  dur¬ 
ing  every  third  or  higher  quench 
cycle,  as  shown  in  Fig.  6.  In  each 
case  .sensitivity  in  terms  of  plate- 
current  change  between  signal  on 
and  off  is  increased. 

Selectivity,  on  the  other  hand, 
decreases  as  o.scillation  bur.sts  oc¬ 
cur  less  frequently.  The  effect  of 
higher-order  modes  on  receiver 
bandwidth  is  clearly  shown  in  Fig. 
7. 

The  curves  of  F'ig.  8  are  obtained 
when  the  grid-leak  time  constant  is 
adjusted  for  operation  in  each  of 
the  modes  with  a  strong  signal, 
which  is  then  decrease<l  until 
steady-state  operation  occurs. 
The.se  curves  indicate  that  the 
initial  jump  in  plate  current  occurs 
with  lower  signal  strengths  for 
higher-order  modes. 

Superregenerative  Feedback 

Reference  to  Fig.  3A  shows  that 
the  ratio  of  reactances  L,  and  L, 
determines  the  feedback  magnitude 
in  the  Franklin  signal-frequency 
o.scillator.  As  the  reactance  of  L, 
decrea.ses,  the  feedback  voltage 
from  grid  to  cathode  is  increased 
and  operation  changes  from  regen¬ 
eration  through  a  region  of  coher¬ 
ence  into  superregeneration,  at  a 
grid  bias  slightly  less  negative  than 
quench-osciliation  cutoff.  Be.st  per¬ 
formance  obtains  when  the  r-f 
oscillator  is  in  a  weak  oscillatory 
.state  and  optimum  change  in  plate 
current  occurs. 

Inductance  L,  in  the  Franklin  re¬ 
ceiver  is  commonly  referred  to  as 
the  .sensitivity  control.  With  grid- 
leak  C,R„  fixed  and  L,  resonated  to 
the  signal  frequency,  as  the  ratio 
of  L,  to  L,  decreases  operation 
passes  from  every  quench  cycle  to 
every  second  and  finally  to  every 
third  cycle. 
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Interior  Tiow  oi  trpical  dieidor  unit 
ihowm  modular  conttruettoa 


RoqonoratiTO  iroquoncy  dWldor  asaombly  shown  la  oporatton  drieiaq  Iho  prociaion 
clock  aboTo  it.  Doric*  has  proron  highly  roliabl*  oror  long  period 


Regenerative  Divider 
Drives  Precision  Clock 


A  precision  crystal-controlled  1-nic  source  is  converted  to  1-kc  clock  power 
by  two-factor  and  five-factor  regenerative  frequency  dividers,  cascaded  to 
give  division  by  1,000.  Transistorized  divider  units  employ  feedback  of 
lower  sideband  from  a  balanced  modulator  to  synthesize  necessary  modula¬ 
tion  frequency  for  division  by  desired  integer 

By  I).  P.  lfENI)ERSl)>. 

Electronic*  Ijtboratory,  Defenae  Reaearch  Telecommunicatlona  Eatablishment.  Ottawa.  Canada 


The  frequency  divider  chains  The  block  diagram  in  Fig.  1  by  first  considering  an  elementary 
for  operating  a  precision  cltKk  shows  an  overall  layout  of  a  frequency  converter  as  shown  in 
must  be  reliable.  The  regenerative  crystal-controlled  clock.  The  fre-  Fig.  2A.  If  the  modulator  is  bal- 
type  of  frequency  divider,  with  its  quency-divider  chain  is  required  to  anced  and  the  modulating  function 
pure  output  signal,  has  long  been  convert  the  1-mc  signal  generated  is  linear,  its  output  signal  will  con- 
recognized  for  this  characteristic,  by  the  frequency  standard  to  1  kc  tain  only  the  sum  and  difference  of 
Unlike  the  common  relaxation  for  operation  of  the  clock  mechan-  the  two  input  signals, 
types,  the  regenerative  divider  will  ism.  ^  ^  ^  mi 

not  produce  an  error  in  the  division 
ratio  for  which  it  has  been  de¬ 
signed,  nor  will  it  provide  any  out¬ 
put  in  the  absence  of  an  exciting 
signal.  The  use  of  junction  tran¬ 
sistors  in  this  application  results  in 
a  device  with  a  high  degree  of  re¬ 
liability  and  low  power  consump- 


Since  it  is  desired  to  divide  the 
input  signal  frequency  by  some  in¬ 
teger  n,  the  modulating  frequency 
in  Eq.  1  must  be 


Operating  Principles 

The  regenerative  type  of  fre¬ 
quency  divider  is  in  reality  a 
pseudo-o.scillator  in  that  its  syn¬ 
chronism  can  be  attributed  mainly 
to  the  action  of  intermodulatory 
feedback.  The  manner  in  which  Thus,  to  form  a  divider,  it  is 
this  occurs  may  be  de.scribed  best  necessary  to  synthesize  To  do 
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FIG.  1 — Block  dioqram  oi  cryctalxon- 
trollod  clock 
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FIG.  2 — Slmpliiiod  block  diaqrara  shows 
use  of  feedback  in  an  elementary  fre¬ 
quency  conrerter  (A);  in  (B),  oi„,  is  syn¬ 
thesised  by  feedback  of  output  throuqh 
a  harmonic  qenerator 


this,  the  lower  sideband  is  selected 
as  the  output  signal,  multiplied  by 
(n-1)  then  used  in  place  of  <<>«. 
Such  a  divider  is  shown  in  Fig.  2B. 
To  have  regeneration  around  the 
loop  in  Fig.  2B,  /,»  must  be  greater 
than  /,.  If  the  modulator  efficiency 
is  k„,  the  amplitude  of  the  lower 
sideband  may  be  expressed  as 

/*  =  kJJ^  (3) 

The  amplitude  of  the  synthetic- 
modulating  signal  is  that  given 
by  Eq.  3  multiplied  by  the  gain 
transfer  factors  G.  and  Gi  of  the 
tuned  amplifier  and  harmonic  gen¬ 
erator,  respectively.  When  the 
feedback  loop  is  closed,  becomes 
Ifi,  and  k^hG.G,  ^  1.  to  sustain 
oscillation.  The  required  loop  gain 
is  achieved  preferably  in  the  lower 
sideband  amplifier,  hence  the  gain 
of  this  amplifier  must  then  be 

^  Tkr  <*> 

To  insure  automatic  starting,  it 
is  necessary  to  use  a  much  higher 
gain  in  practice  than  is  indicated 
by  Eq.  4.  This  is  because  k„  and  G» 
are  initially  infinitesmal,  so  that 
for  the  divider  to  .start,  circuit  per- 


turij.ii!  ;io  j.i.ised  by  noi.se,  .switch¬ 
ing  transients,  etc.,  must  l>e  relied 
upon  to  initiate  a  signal  within  the 
feedback  loop.  Once  a  signal  is 
established,  it  will  build  up  rapidly 
until  limited  by  the  modulator,  or 
by  the  bottoming  of  a  transistor. 

If  the  divisor  h  is  2,  the  har¬ 
monic  generator  is  not  required 
and  a  much  simplified  type  of  di¬ 
vider  results.  In  practice,  this  type 
may  be  made  to  divide  by  any  low 
value  of  even  integer  if  a  nonlinear 
modulating  function  is  relied  upon 
to  generate  the  necessary  side¬ 
bands. 

In  the  simplified  form  of  divider, 
selfoscillation  may  occur  if  the  loop 
gain  is  high  and  the  modulator  be¬ 
comes  unbalanced.  If  k,  represents 
the  leak  factor  caused  by  an  un¬ 
balanced  modulator,  the  criterion 
of  unconditional  stability  of  the 
system  is  that  G.<\/k,.  The  pres¬ 
ence  of  a  harmonic  generator  with¬ 
in  the  l(K)p  effectively  suppresses 


the  fundamental  signal  from  enter¬ 
ing  the  modulator,  hence  greatly  re¬ 
duces  the  susceptibility  to  a  free- 
running  condition. 

Decade  Dividers 

From  the  foregoing  theoretical 
considerations,  it  would  seem  logi¬ 
cal  to  design  a  single  decade  di¬ 
vider  unit.  Practical  experimenta¬ 
tion  has  indicated,  however,  that  it 
is  simpler  and  more  reliable  to  per¬ 
form  the  decade  division  in  two 
stages  by  ca.scading  a  two-factor 
and  a  five-factor  divider. 

The  schematic  of  a  typical  two- 
factor  divider  is  shown  in  Fig.  3A. 
The  lower  sideband  output  from  a 
series  type  Cowan  modulator  is 
selected  by  a  common-base  tran¬ 
sistor  amplifier,  (J„  Part  of  the 
output  signal  from  this  amplifier 
is  fed  back  to  the  modulator,  and 
the  balance  is  u.sed  to  drive  the 
buffer-amplifier  Q,. 

Figure  3B  is  the  circuit  of  a 


FIG.  3 — Schamatic  diaqram  oi  two-iactor  dWIdor  (A)  and  liTO-iactor  dividor  (B). 
Componoat  raluo*  ior  dividors  in  choln  ior  dirition  by  1.000  are  in  Tablo  I 
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typical  five-factor  divider.  A  series 
modulator  again  supplies  the  re¬ 
quired  sidebands  for  selection  by 
the  tuned  common-base  amplifier 
stage  A  portion  of  the  output 
from  this  system  is  pas.sed  on  to 
the  buffer-amplifier  Q,.  The  remain¬ 
ing  portion  is  amplified  by  an  R-C- 
coupled  transistor  amplifier  Q,  to 
provide  the  required  voltage  drive 
for  the  harmonic  generator  tran¬ 
sistor  Q,.  The  (n-l)th  harmonic  is 
then  selected  from  the  resulting 
spectrum  by  tuning  the  primary 
of  the  modulator  matching  trans¬ 
former. 

Divider  Chain 

The  frequency-divider  chain  em¬ 
ploys  six  divider  units  of  the  type 
de.scribed  above.  This  accomplishes 
the  required  overall  division  of 
1,000  and  ahso  supplies  the  inter¬ 
mediate  output  frequencies  for 
external  distribution. 

Kach  unit  in  the  chain,  with  the 
exception  of  the  final  stage,  employs 

sents  an  uncertainty  region  over 
which  the  divider  is  just  on  the 
threshold  of  operation.  The  normal 
operating  input  signal  from  the 
preceding  units  is  al)out  Iv,  hence 
a  large  .safety  margin  exists  above 
the  threshold  value. 

Although  no  temperature  com¬ 
pensation  is  provided,  the  device 
has  been  checked  over  the  possible 
temperature  range  of  indoor  opera¬ 
tion  (0  C  to  -(-50  C)  and  found  to 
operate  .satisfactorily. 

The  device  has  been  in  continuous 
operation  for  about  three  years 
with  the  exception  of  about  one 
day  each  year  for  transistor  checks. 
In  .spite  of  a  large  I,,  increase  in 
several  transistors,  no  deteriora¬ 
tion  in  performance  has  been  noted. 

The  author  is  grateful  to  the 
Defense  Research  Board  for  per¬ 
mission  to  publish  this  article,  and 
to  N.  F.  Moody  for  advice  in  devel¬ 
opment.  Thanks  are  due  also  to 
K.  Bedal  for  the  construction  and 
testing  of  the  device. 

Bibliography 

R.  l»  Miller,  Fractional-frequency  (len- 
eratnra  I'tlllsInK  KeKenerative  Modulation, 
/•roc  IKK.  p  44«,  July  1939. 

F.  R.  Stannel.  A  Secondary  Frequency 
Standard  Tslnjc  ReKeneratIve  Frequency- 
nivldlnir  Circuits.  I’roe  IKK.  p  l.i.,  Apr. 
1953. 


a  bulTer-amplifier  with  a  500-ohm 
output  impedance  to  provide  the 
exciting  signal  to  the  succeeding 
divider  stage.  A  50-ohm  impedance 
tap  is  al.so  provided.  The  two-factor 
divider  is  u.sed  in  the  first  stage  of 
the  chain  because  it  does  not  con¬ 
tain  a  harmonic  generator.  Thus 
the  input  frequency  is  halved  be¬ 
fore  amplification  is  required.  This 
is  then  followed  by  a  five-factor 
divider  to  complete  the  first  de¬ 
cade  division.  The  order  is  then 
repeated  until  the  necessary  overall 
ratio  is  achieved. 


Each  unit  is  built  into  a  turret 
type  of  plug-in  assembly.  The  com¬ 
plete  divider,  which  comprises  six 
of  the.se  units  and  a  power  supply, 
is  constructed  on  a  standard  rack 
panel.  Total  power  consumption  of 
the  device  is  less  than  one-half 
watt. 

Performance 

Figure  4  illustrates  typical  behav¬ 
ior  of  the  two  types  of  divider  units. 
Signal  limiting  occurs  rapidly  as 
indicated  by  the  flattening  of  the 
curves.  The  dashed  portion  repre- 
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Table  I — Frequency  Divider  Components 
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Light  Modulator  Records 

Light  iiiudiilatiun  ii!«iiig  uii  ultrasonic  cell  achieves  resolution  aiul  (lyiiainic 
ranges  previously  iinattainahle.  For  applications  in  video  recording  and  ra¬ 
dar  strip-mapping,  resolution  of  the  device  is  limited  only  hy  the  optical  sys¬ 
tem  ami  photographic  material.  Additional  data  can  he  displayed  in  color 


By  LEO  LEVI.  I.al>(>rat<>ry  .Maiiaxtr,  Kalrt-hiUl  ('a?nera  anil  Inatrunient  Ci>ri>..  I>i-fi-nMe  CriMliirllon  IHvIslini,  S.vi>as**t,  X.  Y. 


Light  modulation  is  not  a  new 
I  technique.  The  development 
of  wirephotos  and  soundtrack.^  on 
movie  films  have  considerably  ad¬ 
vanced  this  technique.  With  the  ad¬ 
vent  of  television  and  radar  how¬ 
ever,  problems  of  new  proportions 
have  resulted.  Whereas  earlier 
work  involved  liKht  modulation  at 
audio  frequencies,  it  now'  is  neces¬ 
sary  to  convert  signals  in  the 
megacycle  range  into  visible  form. 

One  successful  light  modulation 
device  is  the  cathode  ray  tube.  Be¬ 
cause  of  the  relative  facility  of 
.scanning  an  electron  beam,  the  crt 
is  simple  and  fle.xible.  Unfortu¬ 
nately,  a  crt  display  suffers  from 
limited  resolution  and  low  dynamic 
range.  Low  resolution  is  caused  by 
limitations  in  focusing  the  electron 
beam.  In  practice  it  is  not  possible 
to  obtain  much  more  than  1,000  ele¬ 
ments  across  a  tube  diameter  with 
any  appreciable  contrast. 

The  limitation  in  dynamic  range 
is  a  result  of  the  halation  ef- 


FIG.  1 — Ultrasonic  cell  produces  in- 
tensity-modulated  image  at  suriace  F 


feet  which  accompanies  a  crt  di.s- 
play.  Dynamic  range  is  defined  as 
the  ratio  of  the  maximum  signal 
displayed  to  the  minimum  signal 
ob.servable.  If  low  light  intensity  is 
measured  on  a  spot  of  the  crt  dis¬ 
play,  it  cannot  be  learned  for  cer¬ 
tain  if  there  actually  is  a  low  in¬ 
tensity  beam  impinging  on  this  spot 
or  if  the  halation  effects  from  an 
adjacent  bright  spot  are  illuminat¬ 
ing  it.  In  practice  the  dynamic 
range  of  the  cathode  ray  tube  is 
limited  to  approximately  15  to  1. 

Ultrasonic  Cell 

Ultrasonic  light  modulation  over¬ 
comes  the  basic  crt  deficiencies  out¬ 
lined  above.  Its  operation  is  based 
on  the  diffraction  of  light  at  ultra¬ 
sonic  wave  fronts.  The  heart  of  the 
system  is  the  ultrasonic  cell,  which 
consists  essentially  of  a  liquid 
medium  in  contact  with  a  piezo¬ 
electric  transducer.  This  tran.sducer 
has  the  property  of  expanding  or 
contracting  when  a  potential  is  ap- 


FIG.  2 — DiiiracUon  •iiicancy  plotted  a* 
a  iunctlon  of  input  lignal  amplitude 


plied  acro.ss  it.  When  an  alternating 
(totential  is  applied,  it  vibrates, 
sending  pressure  waves  down  the 
column  of  liquid  in  contact  with  it. 
These  pressure  waves  produce  peri¬ 
odic  variations  in  the  refractive 
index  of  the  liquid. 

Diffraction  Grating 

The  portions  of  the  incident  light 
wave  which  pass  through  pressure 
peaks  are  retarded  and  those  pass¬ 
ing  through  the  pressure  troughs 
are  advanced  in  pha.se.  As  a  result, 
a  plane  wave  front  entering  the 
ultrasonic  cell  leaves  it  as  a  corru¬ 
gated  wave  front  producing  a  dif¬ 
fraction  grating  effect. 

The  operation  of  the  system  is 
illustrated  by  the  optical  schematic 
shown  in  Fig.  1.  A  slit  in  dia¬ 
phragm  D,  is  illuminated  by  the 
source  S  through  condensing  lens 
L,.  An  image  of  the  slit  is  formed 
on  an  opaque  bar  at  D,  by  lenses  L 
and  Ln.  The  bar  at  D,  is  slightly 
larger  than  the  image  of  D,  so  that 
it  stops  all  the  light  entering  the 
system  at  D,.  The  ultra.sonic  cell  is' 
placed  in  the  collimated  region  be¬ 
tween  Lj  and  L  .  Lens  L,  forms  an 
image  of  the  ultrasonic  cell  in  the 
plane  F  after  reflection  from  mirror 
P.  Under  the  circum.stances  just 
described,  the  image  at  F  will  ap¬ 
pear  completely  dark  since  none  of 
the  light  illuminating  the  cell  can 
pass  D,.  When  a  signal  is  applied 
to  the  ultrasonic  cell,  light  is  dif¬ 
fracted  around  the  stop  D„  as  indi¬ 
cated  by  the  dotted  line.  Light  now- 
passes  Dt  and  as  a  result  the  image 
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Airborne  Radar  Displays 


THE  FRONT  COVER  Ullraaonic  cell  thewii  being  adlutled  at  leil  is  the  heart  oi  radar  airborne  ttrip  mop  recorder  at  right.  High  reeo- 
lulion,  dynamic  range,  and  linearity  os  well  at  its  ability  to  eary  the  cptor  oi  the  recorded  image  make  recorder  rersotite  and  itexible 


at  surface  F  Itecttme.s  briRht. 

If  a  short  burst  of  carrier  wave 
is  applied  to  the  tran.sducer,  a  train 
of  pressure  waves  travels  down  the 
uItra.Honic  cell.  At  F  this  appears  as 
a  bright  spot  travelinK  the  lenfrth 
of  the  cell  imafre  with  the  vehicity 
of  sound  in  the  cell  medium,  as  indi¬ 
cated  by  the  arntw  in  the  cell  imaire 
at  F.  To  record  this  spot  of  light, 
either  a  short  exposure  may  l>e  used 
or  the  spot  may  lie  made  to  stand 
still  by  rotating  the  reflector  P.  A 
rotation  of  the  reflector  in  the  sense 
indicated  in  the  diagram  makes  the 
cell  image  move  in  the  direction  in¬ 
dicated  by  the  arrow  at  F.  If  the 
velocity  of  image  motion  is  equal 
and  opposite  t<*  the  velfx?ity  of  the 
pulse  inside  the  cell,  the  pulse  has 
no  net  velocity  with  respect  to  the 
surface  F.  This  scanning  action 
makes  the  total  time  interval  re¬ 
corded  during  one  sweep  independ¬ 
ent  of  the  cell  length. 

Resolution 

With  the  ultra.sonic  light  m«)dula- 
tor  it  is  po.ssible  to  obtain  tens  of 
thousands  of  resolution  elements  in 
a  single  scan  line.  In  aerial  photog¬ 
raphy,  the  only  limitations  are 
photographic,  specifically,  the  re.Ho- 
lution  of  the  photographic  material 
and  the  optical  components. 


Resolution  in  time  is  limited  by' 
the  bandwidth.  However,  informa¬ 
tion  liandwidths  close  to  20  me  have 
been  obtained  with  this  device. 
Furthermore,  there  is  no  halation 
effect  analogous  to  that  in  the  crt. 
As  a  result,  dynamic  ranges  of  sev¬ 
eral  hundred  to  one  have  been  ob¬ 
tained  in  field  models,  and  in  labora¬ 
tory  models  considerably  higher 
ratios  are  realizable. 


The  linearity  of  the  ultrasonic 
light  modulator  is  shown  in  Fig.  2. 
The  diffraction  efficiency  is  plotted 
as  a  function  of  input  voltage  for  an 
ultrasonic  light  modulator  arrange¬ 
ment  u.sed  in  video  recording.  Dif¬ 
fraction  efficiency  is  defined  as  that 
percentage  of  the  light  entering  the 
system  at  D, '(Fig.  1)  which  goes 
into  the  formation  of  the  final  im¬ 
age.  It  can  be  seen  from  Fig.  2  that 
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FIG.  4 — Circuit  schematic  ol  o  portion  oi  the  transducer  driee  chain.  Linearity  correction  is  made  by  adiustment  oi  the  gains  ol  V>  and 
Vu.  Stage  Vs  amplifies  only  low-leTel  signals  while  Va  amplifies  only  high-lerel  inputs 


when  125  v  rms  is  applied  to  the 
transducer,  the  diffraction  efficiency 
approaches  70  percent.  The  portion 
of  the  curve  between  points  A  and 
B,  corresponding  to  9  and  58-per¬ 
cent  diffraction  efficiency,  respec¬ 
tively,  is  linear  within  2  percent. 

Video  Recording 

The  simplest  application  of  the 
ultrasonic  light  modulator  is  in 
video  recording.  If  in  Fig.  1,  photo¬ 
graphic  strip  film  is  placed  in  the 
plane  of  F  and  driven  so  that  during 
the  period  of  a  single  scan  the  film 
moves  the  width  of  a  single  scan 
line,  the  film  is  filled  with  transverse 
scan  lines,  density  modulated  in  ac¬ 
cordance  with  the  input  signal  am¬ 
plitude.  To  start  the  second  scan 
immediately  after  completion  of  the 
first  scan,  a  mirrored  polygonal 
prism  is  used  for  the  reflector  P. 

Another  recording  application  for 
this  device,  is  in  radar  strip  map¬ 
ping.  The  first  ultrasonic  light 
modulator  recorder,  sponsored  by 
WADC  (ARL)  was  built  for  that 
purpose.  The  system  used  is  that 
shown  in  Fig.  1,  but  the  film  is 
driven  with  a  velocity  proportional 
to  the  aircraft  velocity  and  succes¬ 
sive  scans  of  the  reflector  P  are  syn¬ 
chronized  with  the  radar  pulse 
transmission,  so  that  a  .strip  map 
recording  results. 

A  block  diagram  of  a  representa¬ 
tive  system  is  shown  in  Fig.  3.  A 
radar  recorder  which  is  to  work 


with  several  radar  systems  is  illus¬ 
trated.  The  raSar  i-f,  either  30  me 
or  60  me,  is  mixed  with  a  45-mc 
local  oscillator.  The  resulting  15-mc 
carrier  is  amplified  further,  linear¬ 
ized  to  compensate  for  nonlineari¬ 
ties  in  the  ultrasonic  diffraction 
effect  and  the  photographic  emul¬ 
sion  and  then  applied  to  the  ultra¬ 
sonic  cell  located  on  the  main  frame. 

An  antenna  position  light  modu¬ 
lator,  which  records  a  density- 
modulated  track  at  the  edge  of  the 
film  in  accordance  with  antenna  po¬ 
sition,  is  required  because  the  radar 
sweeps  are  recorded  next  to  each 
other  in  strip-map  fashion,  though 
they  are  derived  either  from  a  ppi 
or  sector-.scan  radar. 

Because  of  its  relatively  high  in¬ 


ertia,  it  is  more  convenient  to  per¬ 
mit  the  scanner  to  trigger  the  radar 
tran.smitter  than  to  have  the  radar 
transmitter  control  the  .scanner.  A 
simple  method  uses  light  from  an  il¬ 
luminated  slit,  reflected  from  the 
.scanner  and  picked  up  by  a  photo¬ 
tube.  With  this  method  trigger  ac¬ 
curacies  better  than  5  millimicro.sec 
have  been  obtained. 

Transducer  Drive  Chain 

Schematics  of  the  transducer 
drive  chain  are  shown  in  Figs.  4 
and  5.  Tube  V,  is  the  mixer,  V',  the 
local  oscillator,  V,  and  V,  the  pre¬ 
amplifier.  The  nonlinear  amplifier 
comprises  Vj,  W  and  Vj.  Tube  V', 
amplifies  only  low-level  signals  and 
V,  only  high-level  signals  so  that 


FIG.  5 — Schematic  of  final  power  tiaget  of  the  traaaducer  drive  chain.  Relays 
K:  and  K.>  protect  the  circuit  in  case  oi  bios  or  plate  supply  failure 
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I  FIG.  6 — Recordings  attained  with  a  high  resolution  radar  display  unit.  Input  signal  (A)  at  11  me  produced  recording  (B).  Each 
band  corresponds  to  2S  it  oi  range.  Higher  contrast  Is  achloTed  with  a  cleaner  test  signal.  Photo  (C)  represents  recordings  oi 
0.1 -usee  pulse  train  separated  by  gaps  oi  0.1-usec  duration 


firood  linearity  may  be  obtained  by 
adjusting  the  gains  and  operating 
points  of  these  two  stages.  Stage.** 
V’.  through  V’„  constitute  the  power 
amplifier  stage. 

Special  provisions  are  made  in 
this  amplifier  to  shape  its  frequency 
response  to  compensate  for  the 
resonance  characteristics  of  the 
ultrasonic  transducer. 

The  problem  of  testing  the  ultra¬ 
sonic  light  modulator  recorders  on 
the  ground  requires  a  special  test 
signal  generator.  For  this  purpose 
an  optical  flying-spot  scanner  w’as 
built.  In  this  unit  the  image  of  a 
pinhole  is  scanned  across  a  trans¬ 
parency  carrying  a  teat  pattern. 
The  transmitted  light,  intensity 
modulated  by  the  test  pattern,  falls 
on  the  cathode  of  a  multiplier  photo¬ 
tube.  The  output  of  the  phototube, 
suitably  amplified,  is  then  applied  to 
the  radar  recorder. 

A  ppi  .scan  can  be  obtained  either 
by  rotating  the  film  behind  a  sta¬ 
tionary  slit  or  by  rotating  an  image 
of  the  scan  line  using  an  optical  in¬ 
version  system.  Both  methods  are 
employed. 

Radar  Display 

A  radar  display  unit  to  work  in 
conjunction  with  a  high-resolution 
radar  has  been  recently  completed. 
This  work  was  supported  by  the 
Evans  Signal  Laboratories.  The 
unit  displays  a  B-scope  scan  on  a 
16-in.  square  ground-gla.ss  screen. 
The  frame  .scan  rate  is  100  per  sec 
and  the  pulse  repetition  rate  10,000 
pps.  Since  the  frame  scan  is  uni¬ 
directional,  a  second  rotating  mir¬ 
ror  prism  is  used  for  this  scan.  The 
display  unit  re.solves  two  objects 
separated  by  25  ft  in  range.  Fig. 
6 A  shows  an  ll-mc  signal  applied 
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FIG.  7 — Diagram  lllustrat**  how  dlilrac- 
lion  grating  oiloct  oi  ultratonic  coll 
makot  color  modulation  poMiblo 

to  the  display  unit  and  Fig.  6B 
shows  the  resulting  di.splay.  Each 
light  and  dark  band  corre.sponds  to 
25  ft.  in  range.  The  input  signal  is 
shown  only  to  account  for  the  low 
contrast  in  the  displayed  signal. 
Difficulty  in  suppressing  the  carrier 
between  signal  pulses  because  of 
the  relatively  high  modulation  fre¬ 
quency  accounts  for  the  low  con¬ 
trast.  At  lower  frequencies,  where 
a  better  test  signal  was  available, 
higher  contrast • was  obtained  as 
shown  in  Fig.  6C  which  repre.sents 
a  series  of  0.1-/isec  pulses  separated 
by  0.1-ft.sec  gaps. 

Slant  Range  Distortion 

Radar  maps  points  with  a  separa¬ 
tion  proportional  to  the  difference 
between  their  distances  from  the 
antenna  and  not  proportional  to 
their  separation  in  space.  Conse¬ 
quently,  recordings  taken  at  high  al¬ 
titudes  suffer  from  what  is  known 
as  slant  range  distortion.  In  con¬ 
ventional  radar  indicators  this  is 
compensated  for  by  using  a  hyper¬ 
bolic  sweep.  For  the  ultrasonic 
radar  recorder,  an  optical  method 
of  slant  range  correction  is  used. 
This  method  is  geometrically  ac¬ 
curate  and  lends  itself  readily  to  ad¬ 
justment  for  changing  aircraft 
altitude.  The  method  consists  of 


converting  the  strip  image  into  a 
circular  sector  by  rotation  around 
the  zero  slant  range  point.  If  a 
strip  is  .selected  from  this  sector  at 
a  distance  from  the  center  propor¬ 
tional  to  the  aircraft  altitude,  a 
corrected  ground  range  display  is 
obtained. 

Color  Modulation 

UItra.sonic  light  modulation  lends 
it.self  readily  to  color  modulation  of 
light.  As  pointed  out  earlier,  the 
ultra.sonic  cell  is  essentially  a  dif¬ 
fraction  grating  which  separates 
the  incident  light  into  its  spectral 
components.  The  image  of  a  nar¬ 
row  slit  at  D,  (Fig.  ll  appears 
drawn  out  to  a  full  spectrum  in  each 
diffraction  image  at  D,.  If  one  color 
is  now  selected  from  the  spectrum, 
the  cell  image  appears  in  that  color. 

The  spectrum  appearing  under  N, 
in  Fig.  7  is  shown  in  the  position  it 
assumes  with  frequency  N,  applied 
to  the  transducer.  In  that  position, 
the  red  portion  of  the  spectrum  is 
passed  by  slit  S.  When  the  fre¬ 
quency  is  increased  to  .V,.,  the  spec¬ 
trum  moves  away  from  the  optical 
axis,  so  that  only  the  green  light 
pa.sses.  A  further  increa.se  in  fre¬ 
quency  results  in  passing  of  only 
blue  light.  Thus,  the  color  of  the 
cell  image  is  varied  by  frequency- 
modulating  the  carrier  signal  ap¬ 
plied  to  the  cell,  just  as  the  bright¬ 
ness  of  the  cell  image  is  varied  by 
amplitude  modulations.  Thus  con¬ 
tinuous  change  in  hue  is  possible. 

This  effectively  adds  another  di¬ 
mension  to  the  recording  which  may 
be  used  to  record  additional  infor¬ 
mation  contained  in  the  input  sig¬ 
nal.  F'or  example,  a  combined  radar 
displace  may  be  devised  featuring 
elevation  data  in  color. 
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Automatic  Range  Selector 

General  purpose  test  instrument  eliminates  need  for  manual  selection  of 
appropriate  voltage  or  resistance  range  before  measurement.  Equipment  fea¬ 
tures  automatic  selection  of  a-c,  d-c  voltage  and  resistance  range  and  d-c 
polarity.  Instrument  selects  best  range  for  accurate  indication.  Meter  move¬ 
ment  is  disabled  during  automatic  range  selection  to  prevent  overload  damage 


By  MAX  HOBERMAX  Chief  EiiBlneer,  BerRen  l.aboratorle».  Cllfti>n.  N.  J. 

\ 


A  MULTIRANGE  VTVM  that  uses 
a  simple  automatic-selection 
servo  technique  for  obtaining  the 
most  suitable  range  to  read  a-c  and 
d-c  voltages  from  1.5  to  1,500  v  and 
resistances  to  100  megohms  is  de¬ 
scribed. 

Comparator  Circuit 

Shown  in  Fig.  1  is  the  block  dia¬ 
gram  of  the  multirange  vtvm.  The 
servo,  which  consists  of  a  thyratron 
control  circuit  and  stepping  switch 
motor,  is  connected  around  the  me- 


FIG.  1 — Block  diagram.  Simple  control 
circuit  and  stepping  switch  serTO,  looped 
around  meter  circuit  and  range  switch, 
(elects  a  range  where  the  meter  is  de¬ 
flected  to  a  satisioctory  portion  of  the 
scole.  Servo  replaces  manual  operation 
required  in  the  conventional  vtvm 


ter  and  range  switch  to  accomplish 
automatic  range  selection. 

Figure  2  contains  the  complete 
circuit  of  the  automatic  vtvm. 
Automatic  range  selection  is 
achieved  first  by  detecting  the  un¬ 
balance  that  exists  in  the  com¬ 
parator  circuit  formed  by  V,  and  V. 
when  a  voltage  is  applied  to  one 
grid.  The  30,000-ohm  plate  load  re¬ 
sistors  are  so  connected  in  the  cir¬ 
cuit  of  V,  and  V.  that,  in  addition  to 
obtaining  an  unbalance  between  the 


cathode  voltages  when  an  input 
voltage  is  applied  to  the  grid  of  F„ 
an  unbalance  between  the  plate  volt¬ 
ages  also  exists.  These  voltage  rela¬ 
tionships  are  shown  in  Fig.  3. 

With  zero  voltage  applied  to  the 
grid  of  F,  both  plates  are  at  poten¬ 
tial  P..  With  an  increasing  positive 
signal  applied  to  the  grid  of  V,  the 
plate  voltage  of  V’,  will  decrease  and 
V,  plate  voltage  will  increase  toward 
point  C.  Meter  current  ascends 
along  the  line  AB.  When  voltage  at 
the  plate  reaches  C,  correspond¬ 
ing  to  a  meter  current  that  is  near 
maximum,  thyratron  V',  triggers 
and  resets  after  each  half  cycle  of 
a-c  plate  voltage. 

Similarly,  if  the  d-c  voltage  ap¬ 
plied  to  the  grid  reduces  so  that 
the  meter  current  becomes  less 
along  the  line  BA,  the  plate  voltage 
of  F,  approaches  point  I)  and  thyra¬ 
tron  F,  triggers.  Control  relay  K, 
closes  when  either  F,  or  F,  con¬ 
ducts.  This  corresponds  to  a  meter 
current  that  is  between  points  A 
and  B,  a  meter  deflection ‘greater 
than  about  one  fourth  of  full  scale 
and  less  than  full  .scale. 

If  both  and  F,  do  not  conduct, 
control  relay  K,  is  inactive.  If  both 
F,  and  F,  conduct  the  relay  also  re¬ 
mains  inactive.  However,  this  can 
not  occur  since  it  is  impossible  to 
obtain  a  voltage  that  corresponds  to 
greater  than  full  scale  deflection  of 
the  meter  atid  simultaneously  be 
less  than  one  quarter  .scale. 

When  the  control  relay  is  actu¬ 
ated,  power  is  applied  to  the  step¬ 
ping-switch  solenoid  L...  The  range 
.selector  switch  S„  consisting  of 
decks  A,  B,  C,  D,  E,  F  and  G,  then 


steps  continually.  This  is  done  by 
a  .self -.stepping  action  obtained 
through  a  cam  that  opens  the  power 
to  rectifier  !)»  immediately  after  it 
has  stepped  one  switch  position. 
This  permits  the  bridge  to  detect 
whether  an  unbalance  still  exists  at 
the  new  switch  position.  The  switch 
will  continue  to  step  until  a  range 
is  reached  where  the  voltage  at  the 
plate  of  V’,  is  not  higher  than  point 
C  (Fig.  3),  and  simultaneously  the 
voltage  at  the  plate  of  F,  is  not 
higher  than  ptiint  D. 

These  two  conditions  can  occur 
only  when  the  meter  current  is  be¬ 
tween  points  A  and  B  of  Fig.  3.  In 
actual  operation  the  stepping  switch 
continues  to  step,  sampling  each  of 
the  multiplier  taps  of  S,  in  setpience 
and  then  back  to  the  first  tap  until 
a  scale  is  reached  that  causes 
neither  tube  F,  nor  F,  to  conduct. 
The  stepping  switch  stops  at  the 
appropriate  .scale. 

The  stepping  switch  solenoid  L, 


Internal  vUw  and  panel  oi  vtvm  that 
contain*  itandard  multimeter  icale  lor 
reading  a-c/d-c  voltage*  and  r**i*tanc* 
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for  Electronic  Voltmeter 


FIG.  2  -Schamatlc  oi  the  general  purpoM  tMlcr.  Additional  sot  oi  contacts  on  control 
rolay  Ki  pormlts  Isolation  oi  motor  during  automatic  rango  switching.  Powor  to  oporato 
stopping  switch  motor  Is  obtoinod  diroctly  irom  lino  ooltago 


o|)erates  as  follows.  After  relay  K, 
closes,  corre.spondin(r  to  an  off  scale 
condition,  and  rectified  line  voltage 
is  applied  to  the  stepping  switch 
solenoid  through  the  closed  cam 
switch,  the  solenoid  pulls  in.  The 
stepping  .switch  is  rotated  momen¬ 
tarily  to  step  one  position,  simul¬ 
taneously  disconnecting  power  by 
opening  its  cam  switch.  This  resets 
the  .solenoid  for  the  next  operation. 
Self-stepping  action  occurs  at  a  rate 
of  about  6  to  8  .steps  per  .second. 

Polarity  Selection 

A  small  negative  voltage  applied 
to  the  grid  of  provides  approxi¬ 
mately  the  .same  plate  voltages,  f*, 
and  P„  as  an  equal  positive  voltage 
applied  to  the  grid  of  1’,^  A  +1-V 
input  causes  the  stepping  switch  to 
stop  at  position  1  of  S„  and  posi¬ 
tion  1  of  ganged  S,4  and  S„.  A  —  1-v 
input  causes  the  stepping  .switch  to 
stop  at  position  1  of  S„  and  position 
8  of  Sm  and  S,,.  This  applies  the 
—  1-v  signal  to  the  grid  of  V’,  and 
provides  the  .same  approximate 
plate  voltage  conditions  at  the 
plates  of  r,  and  V’,  to  keep  thyra- 
trons  V’,  and  V',  from  conducting. 

If  the  stepping  switch  stops  at  po¬ 
sitions  1  through  7  of  S,a  and 
S,M  a  positive  voltage  has  been  ap¬ 
plied  to  the  input.  If  it  stops  at 
positions  8  through  14  a  negative 
voltage  has  been  applied  to  the  in¬ 
put.  Since  these  correspond  to  posi¬ 
tions  180  degrees  apart  on  the 
switch,  a  shaft  projection  using  a 
knob  with  -i-  on  one  end  and  —  on 
the  other  gives  a  simple  polarity  in¬ 
dication  on  the  front  panel.  This 
polarity  reversing  action  can  easily 
be  accomplished  on  an  8-position 
rotary  stepping  switch  when  only  4 
multiplier  ranges  are  to  be  used. 
Similarly  a  12-position  stepping 
switch  will  provide  6  input  multi¬ 
plier  steps  with  automatic  polarity 
selection. 

Switching  Limit— Changing 

On  the  most  sensitive  scale,  volt¬ 
ages  must  be  read  between  zero  and 
one  quarter  scale.  This  is  accom¬ 
plished  by  changing  the  voltage  di¬ 
vider  R,  and  R.  .so  that  it  re¬ 


quires  a  voltage  as  high  as  P,  before 
it  conducts  instead  of  voltage  D 
(Fig.  3)  as  on  every  other  range. 
This  is  [performed  by  ganging  an- 


FIG.  3 — Graph  illuitrat**  rglatlonship  oi 
Vt  and  Vi  plat*  Toliagot  to  motor  curroni. 
Sorro  control  oporatot  Vi  rango  twitch 
and  pormita  it  to  stop  and  march  tor  tho 
position  whoro  tho  plato  ooltago  oi  V,  Is 
not  hlghor  than  point  C  ond  tho  voltago 
at  tho  plato  oi  Vi  is  not  hlghor  than  O 


other  switch  wafer  S,r  to  the  range 
switch  so  that  on  the  most  sensitive 
range  resistor  R,  is  shorted  out, 
requiring  a  higher  voltage  at  the 
plate  V,  before  V,  conducts. 

Similarly,  by  ganging  S„;  to  the 
range  switch,  thyratron  V',  is  dis¬ 
abled  on  the  highest  range  so  that 
for  any  voltage  in  excess  of  the 
maximum  full  .scale  reading  of  the 
meter  the  .switch  will  not  continue 
to  rotate  ceaselessly  but  will  stop  at 
the  highest  range  with  the  needle 
deflecting  off  scale.  This  will  indi¬ 
cate  the  application  of  a  voltage  in 
excess  of  instrument  capability. 

A  peak-to-peak  diode  detector  rec¬ 
tifies  the  a-c  voltages.  Similarly,  a 
battery  and  precision  resistor  chain 
permit  the  automatic  feature  to  be 
extended  to  resistance  measure¬ 
ment. 
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Twenty-millimeter  M24  ?un  ior  B-36  bombers  U  tested  in  control  room  with  electronic  iirinq  circuit 


Firing  Circuits  Trigger 

Striking  aocuracy  of  20-millinieter  guns  on  B-36  bonil>ers  is  increased  by  ad¬ 
justing  firing  rate  to  minimize  dispersion  of  shells  caused  by  gun-mount  vi¬ 
bration.  Pliase-sbift  oscillator  firing  circuit  permits  operation  over  600  to  900 
round-per-minute  range.  Circuit  eliminates  explosion  hazard  of  nonelectronic 
firing  sources  caused  by  firing  pin  sparking  during  break  in  contact 

By  MORRIS  HALIO,  Ualltstic  Ite.-ean-h  Lalioratorlei*.  Aberdt-fii  I'rovliiK  tiroimii,  Maryland 


Machine  guns  are  normally 
operated  in  the  free-fire 
mode,  their  natural  firing  rate  be¬ 
ing  determined  by  various  ballistic 
parameters.  When  the  B-36  bomb¬ 
er’s  20-mm  guns,  which  are 
mounted  in  pairs  on  flexible  tur¬ 
rets,  were  fired  at  their  natural 
rate,  vibration  of  the  mounts  pro¬ 
duced  excessive  dispersion  of  the 
shells.  It  was  discovered  that 
maximum  accuracy  could  be  ob¬ 
tained  by  adjusting  the  firing  for 
an  optimum  rate.  Mechanical 
switches  and  commutators  proved 
to  be  impractical  and  it  was  decided 
to  employ  an  electronic  approach  to 
the  problem. 

Firing  Circuit 

Figure  1  shows  the  block  dia¬ 
gram  and  Fig.  2  the  circuit  of  the 
system  developed  to  control  the 


firing  rate  of  the  machine  guns. 

The  frequency  of  pha.se-shift 
oscillator  F,  is  made  variable  to 
permit  operation  over  the  range  of 
600  to  900  rounds  per  minute. 
Shaping  amplifiers  V,^  and  con¬ 
sisting  of  limiters  and  differenti¬ 
ators,  convert  the  sinu.soidal  output 
of  V,  into  the  pulses  depicted  in 
Fig.  1. 


FIG.  I — Firing  tystem  ior  B-36  gun* 


The  pul.se  output  of  the  second 
differentiator  triggers  the  driver 
.stage  \\  a  2D21  thyratron,  causing 
its  plate  capacitor  to  di.scharge 
through  the  tube,  charging  the 
cathode  capacitor.  Extinction  of 
the  thyratron  is  accomplished  by 
this  bootstrap  action  of  the  cath¬ 
ode  circuit.  The  time  constants  of 
the  plate  and  cathode  circuits  per¬ 
mit  recharging  of  the  plate  capaci¬ 
tor  between  firing  cycles  while  .still 
permitting  a  pulse  of  the  proper 
duration  and  amplitude  to  trigger 
the  following  stages. 

Switch  Tubes 

Power  stages  V,  and  V’,  are  es¬ 
sentially  .switches  which  furnish 
firing  energy  to  the  primers.  Their 
outputs,  which  are  triggered  by  the 
driver,  are  led  separately  to  the 
guns  on  the  twin  mount. 
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Insid*  Ti*wt  of  •Icctronlc  firing  control  for  B-38  mochlno  guns  mounlod  in  iloxibU  turrots 


Airborne  Machine  Guns 


Since  the  primer  requires  a  high 
peak  current,  the  only  tube  found 
to  do  the  job  reliably  was  the 
strobotron.  manufactured  variously 
as  the  SN4.  1U21  and  631  Pi.  This 
is  a  cold  cathode  tube,  as  showm  in 
Fig,  3,  whose  cathode  consists  of 
metal  coated  with  electron-emitting 
cesium.  A  ceramic  insulator  sur-. 
rounding  the  cathode  supports  the 
inner  electrode,  which  is  con¬ 
structed  of  wire  mesh  screen.  An 
outer  grid  made  of  graphite  is 
located  immediately  above  the 
ceramic  insulator  and  an  anode 
about  an  inch  above  that. 

During  operation  of  the  tube 
there  is  a  bright  column  of  light 


about  1  in.  in  diameter  extending  If  the  instantaneous  voltages  of  the 
from  cathode  to  anode.  The  dis-  inner  and  outer  grids  are  rep- 
charge  begins  as  a  glow  which,  pro-  resented  by  a  point  within  the 
viding  that  the  impedance  in  series  hexagon,  then  the  tube  will  remain 
with  the  tube  is  low  and  the  cur-  nonconducting;  if  an  excursion  of 
rent  source  for  the  tube  is  capable  the  point  outside  the  hexagon  is 
of  furnishing  enough  power,  im-  produced,  the  tube  will  conduct, 
mediately  becomes  an  arc. 

The  strobotron  can  handle  sev¬ 
eral  hundred  peak  amperes,  thus 
insuring  proper  ignition  of  the 
primer.  This  tube  has  been  thor¬ 
oughly  field  te.sted  during  the  firing 
of  many  thousands  of  rounds  and 
been  found  to  operate  reliably  for 
this  application. 

The  characteristic  curves  for  the 
strobotron  are  shown  in  Fig.  4. 


Firing  Relay 

The  B-^f  capacitor  in  the 
.strobotron  plate  circuit  is  charged 
to  approximately  300  v  and  fur¬ 
nishes  more  than  sufficient  energy 
to  fire  the  primer  reliably  and  with¬ 
in  the  required  ignition  time.  The 
output  is  connected  to  the  normally 
open  contact  of  the  firing  relay; 
the  gun  lead  connected  to  the  arma- 
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FIG.  2— VariabU-ir*qu*ncy  OKlllalor  in  firing  circuit  p«rnilu  gun  cp«ralion  oT*r  600  to  900  round  p*r-min  rang* 
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FIG.  3 — Electrode  structure  oi  strobotron 
used  to  supply  firing  current  to  primers 


OUTER  GRID  VOLTAGE 


FIG.  4 — Strobotron  operating  characteris¬ 
tics.  Conduction  occurs  outside  hexagon 

ture  is  grounded  during  standby. 

Energizing  of  the  relay  by  an  ex¬ 
ternal  firing  switch  ungrounds  the 
gun  lead  and  connects  it  to  the 
cathode  of  the  strobotron,  thus 
making  the  output  pulses  available 
to  the  primer.  The  gun  lead  is  both 
shielded  and  normally  grounded  to 
prevent  spurious  firing  of  the  gun 
because  of  external  fields. 

Because  of  the  high  currents  and 
large  amount  of  ripple  produced  by 
the  thyratron  stages,  a  separate 
power  supply  is  used  for  the  o.scil- 
lator  section  to  ensure  frequency 
stability. 

Performance 

In  addition  to  undergoing  endur¬ 
ance  firings,  the  circuit  was  tested 
in  cold  and  altitude  chambers. 

Figure  5  shows  a  plot  of  varia¬ 
tion  of  output  voltage  with  tem¬ 
perature.  The  decrease  between 
room  temperature  and  —80  F  was 
approximately  50  v  and  was  caused 
almost  entirely  by  increased  volt¬ 


age  drop  across  the  strobotron 
tubes  at  these  low  temperatures. 

The  equipment  was  also  sub¬ 
jected  to  stratosphere  tests;  varia¬ 
tion  in  output  voltage  with  altitude 
is  plotted  in  Fig.  6.  An  increase  of 
50,000  feet  in  altitude  produced  a 
decrease  of  about  60  v.  However, 
the  energy  output  from  the  circuit 
remained  well  within  requirements. 

An  additional  fringe  benefit  de¬ 
rived  from  use  of  an  electronic  type 
of  firing  circuit  was  the  elimination 
of  explosion  hazard.  Firing  of  the 
guns  which  are  enclosed  within  a 
turret  or  the  body  of  the  aircraft, 
generates  gases. 

During  the  normal  cycle  of  the 
gun's  action,  the  firing  pin  bounces 
and  breaks  contact  with  the  primer. 
If  a  nonelectronic  firing  source  is 
employed,  the  firing  pin  retains  a 
high  potential  and  a  spark  is  pro¬ 
duced  during  the  break.  This  can 
produce  combustion  or  detonation. 

When  the  electronic  circuit  is 
used,  the  voltage  is  normally  zero 
at  the  firing  pin  since  the  strobo¬ 
tron,  which  is  effectively  an  elec¬ 
tronic  switch,  pre.sents  an  open  cir¬ 
cuit  to  the  firing  voltage.  The 
strobotron  conducts  only  after  the 
firing  pin  is  in  contact  with  the 
primer.  The  capacitor  in  the  strobo¬ 
tron  plate  circuit  discharges  and 
the  tube  extinguishes  before  the 
firing  pin  can  break  contact  with 
the  primer  during  gun  recoil. 
Therefore,  no  spark  can  form. 

To  illustrate  this  principle,  a  gun 
was  set  up  in  a  range  and  an  en¬ 
closure  was  constructed  around  the 
gun  to  collect  the  gases,  simulating 
operation  in  an  aircraft.  Three  fir¬ 
ing  sources  were  used :  4()0-cps 
current;  energy  from  a  charged  ca¬ 
pacitor,  not  employing  electronic 
switching;  the  electronic  circuit 
described.  The  first  two  sources 
caused  ignition  of  the  gases  almost 
immediately.  The  la.st  .source  pro¬ 
duced  no  such  effect  even  after  sev¬ 
eral  bursts  of  100  rounds  each. 

Other  Applications 

Another  aircraft  application  for 
an  electronic  firing  circuit  is  that 
for  a  gun  on  a  rigid  mount.  Here, 
because  of  the  mechanical  config¬ 
uration,  the  necessity  for  control¬ 
ling  the  rate  of  fire  to  achieve  op¬ 


timum  accuracy  does  not  exist.  On 
the  other  hand  it  is  desirable  to 
keep  this  rate  as  high  as  possible, 
which  means  operating  in  the  free- 
fire  mode.  It  is  also  necessary  that 
explosion  hazards  be  eliminated. 

Based  on  these  requirements,  the 
circuit  shown  in  Fig.  7  was  devel¬ 
oped.  A  firing  switch  operated  by 
the  gunner  supplies  a  triggering 
voltage  to  an  electronic  circuit  via 
a  gun  switch.  The  latter  is  in  the 
closed  position  when  the  gun  is  in 
battery  (a  gun  is  in  the  battery 
position  before  firing  and  at  the 
end  of  each  firing  cycle). 

Operation  of  the  circuit  produces 
a  voltage  pulse  which  is  fed  to  the 
primer  in  the  round  of  ammunition, 
firing  the  gun.  Recoil  of  the  latter 
opens  the  gun  .switch  which  re¬ 
closes  when  the  gun  returns  to  bat¬ 
tery.  This  action  triggers  the  cir¬ 
cuit  again,  so  the  cycle  is  repeated 
over  and  over,  until  the  firing 
switch  is  relea.sed  or  the  ammuni¬ 
tion  is  expended. 


FIG.  S — Firing  circuit  output  vollago 
varlot  with  t*mp«ratur« 


FIG.  6 — Firing  circuit  output  voltage 
varies  with  altitude 
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FIG.  7 — Flrlaq  circuit  for  alrbomo  quiu  In  rlqld  mount*  oporatinq  in  iroo-iiro  mod*  ior  hiqho*t  {>o>siblo  firinq  rat*.  Tub*  V4.  ahown 
o*  a  thyrotron!  U  actually  a  cold-cathod*  typ* 


Referring  to  Fig.  7,  clo.sing  of 
the  firing  .switch  actuates  relay  K,, 
connecting  the  circuit  output  to  the 
gun  line.  A  second  set  of  contacts 
energizes  relay  A,.  Voltage  from 
the  power  supply  is  made  available 
through  the  K,  contacts  to  trigger 
thyratron  since  the  gun  switch 
is  closed  at  this  time. 

The  thyratron  output  triggers 
monostable  multivibrator  V,  which 
introduces  a  small  delay  lietween 
the  time  the  gun  switch  closes  and 
the  time  a  voltage  pulse  is  sent  out 
to  the  firing  line.  This  delay  allows 
sufficient  time  for  the  firing  pin  in 
the  gun  to  stop  bouncing  and  re¬ 
main  in  contact  with  the  primer. 
This  delay  is  necessary  as  opening 
up  of  the  firing  path  would  stop  ac¬ 
tion  of  the  gun. 

The  negative  rectangular  wave 
produced  by  the  multivibrator  is 
differentiated,  the  positive  spike  at 
the  end  of  the  time  interval  trig¬ 
gering  thyratron  V'j.  Output  of  this 
.stage  is  sufficient  to  ignite  strobo- 
tron  I',  without  positive  bias.  The 
interval  of  time  betwjecn  closing  of 
the  gun  switch  and  application  of 
the  firing  pulse  to  the  primer  is 
controllable  by  the  10-megohm  po¬ 
tentiometer  in  the  multivibrator. 

Figure  8  is  a  calibration  curv’e 
of  time  delay  as  a  function  of  the 
dial  reading  of  the  potentiometer. 

Since  a  transformerless  power 
supply  has  been  used,  a  protective 
arrangement  is  employed.  After  all 
ground  connections  have  been  made, 
the  plug  is  inserted  into  the  power 
line  with  the  power  switch  in  the 


off  position.  If  the  plug  is  oriented 
properly,  the  red-colored  wrong- 
polarity  lamp  on  the  front  panel  re¬ 
mains  extinguished  and  the  equip¬ 
ment  may  be  turned  on.  If  the  plug 
is  in.serted  in  the  w’rong  direction, 
this  lamp  lights  and  the  plug  must 
be  reversed  before  the  unit  is 
switched  on. 

Gun  Simulator 

A  gun  simulator  was  devised  to 
test  operation  of  the  circuit  in  the 
laboratory  and  to  permit  ItK-aliza- 
tion  of  trouble  in  the  field.  It  con¬ 
sists  of  a  high-resi.stance  relay 
whose  coil  is  shunted  by  a  large  ca- 


FIG.  I — Tkm*-d*lay  calibration  ior  cir¬ 
cuit  of  Fiq.  7 


pacitor.  The  normally  closed  con¬ 
tacts  are  connected  in  place  of  the 
gun  switch  and  the  coil  and  capaci¬ 
tor  are  substituted  for  the  primer 
in  the  gun.  Before  the  firing  switch 
is  clotted,  the  normally  clotted  con¬ 
tacts  are  made  up,  simulating  the 
gun  in  battery. 

Closing  the  firing  switch  sends  a 


voltage  pulse  through  the  normally 
closed  contacts  to  the  circuit  input. 
The  firing  pulse  at  the  output 
charges  the  capacitor  across  the  re¬ 
lay  coil,  simultaneously  energizing 
the  relay.  The  normally  closed  con¬ 
tacts  open  up,  simulating  the  con¬ 
dition  of  the  gun  switch  when  the 
gun  fires  and  recoils.  The  capacitor 
discharges  through  the  coil  and 
after  an  interval  of  time,  the  po¬ 
tential  across  it  drops  below  the 
holding  voltage  for  the  relay. 

Deenergizing  of  the  relay  returns 
the  normally  closed  contacts  to  the 
closed  position,  simulating  return 
of  the  gun  to  battery.  This  action 
delivers  a  trigger  pulse  to  the  cir¬ 
cuit  input,  repeating  the  cycle  over 
and  over.  The  capacitor  value  can 
be  chosen  .so  the  repetition  rate  of 
the  simulator  will  equal  the  nor¬ 
mal  firing  rate  of  the  gun. 

The  circuit  is  armed  by  connect¬ 
ing  a  GR  type  274N  plug  in  series 
with  the  input.  This  is  normally 
retained  by  the  gunner  to  furnish 
an  added  .safety  factor. 

Use 

This  equipment  was  designed 
principally  for  the  Hispano  (IcK-ked 
Ixilt)  type  of  machine  gun.  How¬ 
ever,  it  is  also  intended  for  use 
with  other  types  of  guns  which  do 
not  require  the  delay  feature  for 
proper  functioning  and  where  the 
maximum  possible  rate  of  fire  is 
desired.  Provision  has  Wen  made 
for  bypa.ssing  this  .section  of  the 
circuit  by  including  a  no-delay  gun 
switch  receptacle. 
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Author  mokei  adjustmonti  on  test  setup  oi  couTerter  Converter  has  ten  pluq-tn  cards;  8  diqlt,  1  shift  and  1  comparator 


Transistorized  Analog- 

Subminiature  components  and  printed  wirin*::  reduce  package  size  to  160  cu 
in.  and  power  consumption  is  less  than  4  watts  in  completely  transistorizefl 
analog-to-digital  converter  that  codes  0-to  5-volt  inputs  at  maximum  sampling 
rate  of  5.000  inputs/ sec  with  0.5  j)ercent  accuracy.  Eight  binary-digit  result 
is  shifted  out  serially  at  a  rate  of  100,000  digits  ^sec 


By  WILLIAM  B.  TOWLES  Klectronlcs  and  Kllaht  Controls,  The  Martin  Co.,  Baltimore,  Md. 


Analog-to-digital  conversion  is 
k  necessary  where  the  accuracy 
of  analog  data  is  to  be  maintained 
during  transmission  and  process¬ 
ing.  The  experimental  converter  to 
be  described  was  designed  for  cod¬ 
ing  of  analog  data  in  airborne  tele¬ 
metering  systems. 

The  successive -approximation 
conversion  process  employed  in¬ 
volves  feedback  subtraction  in 
which  the  coder  generates  a  voltage 
proportional  to  the  count  stored  in 
it.  The  voltage  is  compared  with  the 
analog  input  voltage,  and  the  count 
is  changed  until  the  difference  falls 
below  a  specified  level. 

Converter  Operation 

An  analog  input  voltage  is  ap¬ 
plied  to  the  comparator  shown  in 
Fig.  1.  The  initiate  pulse,  which 
starts  the  coding,  sets  flip-flop  one, 
the  most  significant  digit  in  the 
shift  register,  to  a  one  condition. 
It  also  triggers  monostable  multi¬ 
vibrator  one,  which  produces  a  de¬ 
lay  and  generates  an  enabling  pulse 


that  is  applied  to  reset  gate  one. 

When  flip-flop  one  is  set  to  a  ONE 
condition,  current  switch  one  passes 
a  precise  value  of  direct  current 
into  the  summing  and  weighting 
network.  This  network  weights  the 
current  according  to  the  signifi¬ 
cance  of  the  digit  it  represents  and 


pas.ses  to  the  comparator  a  voltage 
proportional  to  the  weighted  cur¬ 
rent. 

Since  only  reset  gate  one  is  en¬ 
abled  at  this  time,  the  pulse  passes 
through  gate  one  and  resets  flip-flop 
one  to  a  zero  condition.  If  the  volt¬ 
age  from  the  network  does  not  ex- 


SUMMING  AND  WEIGHTING  NETWORK 

ZT. 


CLWRENTi  ocnTICAL  ClSreNT 
[switch  zj  °J3»DS  SWITSH8 


FIG.  1 — Analoq-to-diqilal  convwrter  has  eiqht  Idantical  dlqit  card* 
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Digital  Converter 


ceed  the  analosr  input  voltage,  no 
reset  pul.se  is  generated  and  flip-flop 
one  reniain.s  in  the  one  condition. 

A  trigger  pulse  derived  from  the 
trailing  edge  of  the  gate,  produced 
by  monostable  multivibrator  one, 
initiates  a  similar  sequence  in  stage 
two. 

The  comparator  may  now  re¬ 
ceive  a  voltage  from  the  summing 
and  weighting  network  propor¬ 
tional  to  the  sum  of  stages  one  and 
two  weighted  currents  when  stage 
one  remains  in  a  ONE  condition.  The 
total  voltage  is  compared  with  the 
analog  input  to  determine  whether 
!<tage  two  should  be  reset. 

Complete  Conversion 

The  sequence  is  repeated  for  all 
stages,  proceeding  from  the  most 
to  the  least  significant  digit.  After 
the  stage  repre.senting  the  lea.st  sig¬ 
nificant  digit  is  operated  on,  the 
binary  number  pre.sent  in  the  regis¬ 
ter  is  the  digital  equivalent  of  the 
analog  input  voltage. 

To  obtain  a  .serial  output  from 
the  converter,  the  digital  number 
remaining  in  the  shift  register 
mu.st  be  shifted  out  after  conver¬ 
sion  is  complete.  The  trailing  edge 
of  the  pulse  produced  by  monostable 
multivibrator  eight  triggers  the 
shift-enable  gate  generator,  which, 
in  turn,  enables  the  shift  carry 
gates,  the  serial  output  gate  and 
gates  on  the  shift  oscillator.  Par¬ 
allel-applied  shift  pulses  then  clear 
and  return  all  eight  shift-regi.ster 


Laminatod  phaaoltc  digit,  thlit  and  comparator  cardi  are  photographed  with  1/32-in. 
ioil  width.  Component*  are  placed  uaing  automatic  insertion 


in  the  zero  condition  and  the  regis¬ 
ter  is  cleared. 

The  condition  of  each  flip  flop  is 
transmitted  toward  the  output  end 
of  the  shift  register,  one  digit  at  a 
time,  following  after  each  shift 
pulse.  Since  the  serial  output  gate 
is  held  open  by  the  shift-enable  gate 
generator,  the  output  pulse  gener¬ 
ator  is  triggered  every  time  flip- 
flop  eight  changes  from  a  one  to  a 
ZERO  state  during  shift  pulse  appli¬ 
cation  to  the  register. 

Presence  or  absence  of  a  pulse  on 


flip-flop  stages  to  ZERO  condition  to 
clear  the  register. 

Any  flip  flop  previously  in  a  one 
condition  triggers  its  shift-delay 
circuit  at  the  time  of  a  shift  pulse. 
After  a  5-#isec  delay,  the  next  flip 
flop  is  set  to  a  one  condition.  When 
a  flip  flop  is  in  a  zero  condition,  the 
following  one  is  set  in  the  zero  con¬ 
dition  after  the  shift  pulse.  The 
shift-enable  gate  generator  allows 
eight  shift  pulses  to  enter  the  shift 
register.  At  the  end  of  this  time, 
all  eight  flip  flops  in  the  register  are 
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FIG.  3 — Initiate  pulse  starts  coding  in  digit  card  to  ultimately  proeide  a  positiTe  shlit-carry  pulse  to  the  next  card 


the  serial  output  line  during  a  shift 
pulse  indicates  a  ONE  or  a  ZERO  for 
a  particular  binary  digit.  The  least 
significant  digit  is  shifted  out  of 
the  shift  register  first.  Since  the 
flip  flops  are  cleared  during  the 
shifting  operation,  the  shift  regis¬ 
ter  is  ready  for  the  next  coding 
cycle  as  soon  as  shifting  is  com¬ 
plete. 

Comparator 

The  first-stage  of  a  comparator 
card  shown  in  Fig.  2  is  a  differential 
amplifier  with  transistors  Q,  and  Q. 
connected  in  the  common-emitter 
configuration.  Total  emitter  cur¬ 
rent  of  Q,  and  Q,  is  supplied  by 
constant  current  source  Q,  in  the 
common-base  connection,  thereby 
assuring  freedom  from  common¬ 
mode  effects  at  the  output  collector 
of  the  amplifier.  Diode  D,  clamps 
the  collector  voltage  of  Q,  to  a  level 
set  by  potentionmeter  R,  during  the 
calibration  procedure. 

When  pulse  amplitude  from  the 
summing  and  weighting  network 
exceeds  the  analog  input  voltage,  a 
negative  pulse  is  coupled  through 
C,  to  the  base  of  emitter  follower  Q,. 
The  emitter  follower  output  is  am¬ 
plified  in  transistors  Q,  and  and 
a  negative  pulse  is  applied  to  the 
base  of  Q^,  the  triggering  amplifier 
for  blocking  oscillator  Q».  The  trail¬ 
ing  edge  of  the  blocking-o.scillator 
output  pulse  activates  reset  gate 
generator 

Digit  Card 

The  positive  initiate  pulse  for  a 
digit  card  shown  in  Fig.  3  couples 
through  capacitors  C,  and  C,  to  set 
monostable  multivibrator  Q,„  and 
Qn  and  flip  flop  Q„  and  Q„.  When 
the  monostable  multivibrator  is  .set, 


transistor  Q,„  is  turned  off  and  tran¬ 
sistor  Q„  is  turned  on.  In  the  non¬ 
conducting  condition,  the  collector 
of  Q,„  becomes  sufficiently  negative 
to  bias  the  emitter-ba.se  junction  of 
re.setgate  transistor  Q„  in  the  for¬ 
ward  direction. 

Therefore,  when  a  blocking  oscil¬ 
lator  pulse  in  the  comparator  turns 
on  reset  gate  generator  Q,  (Fig.  2), 
a  positive  pulse  couples  through 
C»  resetting  the  first  flip  flop.  When 
the  flip  flop  is  in  the  set  condition, 
transistor  Q„  is  not  conducting.  Its 
approximately  8-v  collector  bia.ses  off 
Qi.  and  relea.ses  a  clamping  diode  in 
the  summing  and  weighting  net- 


FIG.  4 — Summing  and  weighting  net¬ 
work  conelatx  oi  eight  identlcai  circuit* 


work,  whose  output  rises  from  zero 
to  2.5  V. 

The  time  constant  of  monostable 
multivibrator  transistors  Qu,  and 
Qii,  determined  by  the  values  of  C4, 
R..  and  R:„  produces  a  multivibrator 
gate  width  of  10  fisec.  The  trailing 
edge  of  the  gate  is  a  setting  input 
for  the  monostable  multivibrator 
and  flip  flop  on  the  .second  digit 
card,  the  next  most  significant  digit. 
If  a  reset  pulse  is  then  obtained 
from  the  comparator,  the  flip  flop 
on  the  second  digit  card  is  re.set 
through  gate  Q,„  held  open  by  tran¬ 
sistor  Q,«  on  the  .second  digit  card. 


Transistor  Q,.  then  cuts  off  and  a 
.second  clamping  diode  is  relea.sed  in 
the  summing  and  weighting  net¬ 
work,  thus  allowing  its  output  U 
rise  to  3.76  v.  % 

Preventing  Saturation 

The  collectors  of  monostable 
multivibrator  transistors  Q„.  and 
Q,i  are  clamped  to  ground  through 
diodes  D,  and  D,  to  prevent  tran¬ 
sistor  .saturation.  Similarly,  diodes 
D,  and  D,  prevent  the  flip  flop  from 
saturating. 

When  the  flip  flop  re.sets.  it  trig¬ 
gers  the  shift-delay  monostable 
multivibrator  with  a  negative  pul.se 
through  coupling  capacitor  C.  and 
diode  D,.  An  enabling  pul.se  deriveil 
from  the  trailing  edge  of  the  6-#isec 
gate  is  applied  to  shift  carry  gate 
If  shift-enabling  gate  transis¬ 
tor  Q»  in  Fig.  5  is  conducting,  a 
ptisitive  shift  carry  pulse  is  applied 
to  the  flip  flop  on  the  next  digit 
card. 

Sum  and  Weighting 

When  the  first  flip  flop  shown  in 
Fig.  3  is  in  a  one  condition  its  cur¬ 
rent  switch  passes  a  precise  value 
of  direct  current  from  a  constant- 
current  source  into  the  first  node  of 
the  resistive  ladder  network  in  Fig. 
4.  The  current  produces  a  2.5-v  step 
at  the  summing  and  weighting  net 
work  output,  or  half  of  the  maxi¬ 
mum  analog  input  of  5  v.  If  the 
analog  input  is  larger  than  2.5,  the 
flip  flop  is  not  reset,  and  the  second 
digit-card  flip  flop  is  triggered  to  a 
ONE  condition. 

Half  of  the  d-c  current  flowing 
into  the  second  node  of  the  resistive 
ladder  network  adds  to  first  node 
current  thus  developing  3.75  across 
output  resistor  R,  (Fig.  4).  The 
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process  repeats  for  the  third  digit 
card,  and  1/4  of  the  current  injected 
into  the  third  node  of  the  ladder 
network  passes  through  R,. 

Transistors  in  the  common-base 
configuration  supply  constant  cur¬ 
rents  within  0.1  percent  for  the 
summing  and  weighting  network. 

When  flip-flop  one  is  in  the  ZERO 
or  re.st  condition,  transistor  Q„  in 
Fig.  3  is  .saturated  and  its  collector 
approaches  emitter  potential  of 
— 3v.  Diode  1),  in  Fig.  4  is  then 
forward  bia.sed  and  the  collector  of 
the  constant  current  transi.stor  Q„ 
is  at  — 2.5v.  Since  diode  I),  is  re¬ 
verse  bia.sed  under  this  condition, 
con.stant  collector  current  from  <^„ 
pa.s.ses  through  D,.  If  the  flip  flop 
is  now  .set  to  a  one  condition  Q,. 
cuts  off,  and  the  cathode  of  /),  ri.ses 
to  10  V  and  is  reverse  biased. 

Con.stant  collector  current  of  Q„ 
flows  through  D,  and  develops  2.5  v 
across  K,,  The  process  continues  in 
a  similar  fashion  for  the  remaining 
.seven  digits. 

Silicon  point-contact  diodes  in 
the  summing  and  weighting  net¬ 
work  provide  desired  high  back  re¬ 
sistance  and  low  shunt  capacitance. 

Elements  C„  R^,  R..  and  C.  form 
heav>’  decoupling  networks  to  pre¬ 
vent  supply  voltage  transients  from 
reaching  the  summing  and  weight¬ 
ing  network.  Potentiometer  R-.  ad¬ 
justs  the  emitter  current  of  Q„  for 
calibration. 

Shift  Card 

A  pul.se  derived  from  the  trailing 
edge  of  the  output  of  monostable 
multivibrator  eight  is  inverted  in 
amplifier  stage  on  the  shift  card 
in  Fig.  5.  The  negative  trigger  pulse 
.sets  the  90-^.sec  monostable-multi- 
vibrator  gate  generator.  A  90-/i.sec 


negative  gating  waveform  is  ap¬ 
plied  through  emitter  follower 
to  enable  the  serial  output  gate  on 
the  shift  card  and  the  shift  carry 
gates  on  the  digit  cards.  The  90- 
^ec  gating  pulse  also  gates  the 
100-kc  shift  oscillator,  an  asymme¬ 
trical,  free-running  multivibrator, 
with  2-/isec  output  pulses.  Diodes 
D,  and  D„  prevent  the  multivibrator 
from  saturating. 

When  the  OO-ftsec  gate  generator 
is  in  the  reset  condition,  transistor 
Qm  ia  cut  off  and  current  through 
/?;,  /)„  and  68,000  ohms  holds  the 
base  of  transistor  Q„  at  about  9  v. 
Since  its  emitter  is  returned  to  -i-3 
V,  Q„  is  held  at  cutoff.  When  the  90- 
/isec  multivibrator  is  triggered, 
however,  the  anode  potential  of 
diode  D„  falls  to  ground  and  the 
diode  is  reverse-biased.  Ba.se  voltage 
of  transistor  Q„  drops  exponentially 
toward  —10  v  as  capacitor  C, 
charges  through  R.. 

When  its  base  falls  below  3  v, 
transistor  Q„  starts  conducting,  and 
its  rising  collector  voltage  wave¬ 
form  couples  through  C,„  to  turn 
off  Q«.  Oscillation  continues  until 
the  90/isec  gate  pulse  terminates. 
Then,  the  base  voltage  of  Q„  rises  to 
9  V,  thus  terminating  the  shift 
pul.ses. 

Unequal  values  of  collector-to- 
base  capacitance  produce  asymme¬ 
trical  collector  waveforms  of  the 
shift  o.scillator.  The  positive  shift 
pul.ses  are  applied  to  the  flip  flops 
on  all  eight  digit  cards  in  parallel 
through  emitter  follower  Q». 

During  the  shift  operation  a  one 
in  the  flip  flop  on  the  eighth  digit 
card  produces  a  negative  pulse  at 
the  base  of  transistor  Q,  in  the 
serial  output  gate.  The  negative 
90-fiaec  gate  pulse  from  Q,  keeps 


Q„  conducting.  A  positive  pulse, 
appearing  at  the  collector  of  Q«, 
triggers  the  output  monostable- 
muitivibrator  pulse  generator.  Posi¬ 
tive  multivibrator  pulses  feed 
emitter  follower  Qn  which  delivers 
10-v,  S-jisec  pul.ses  from  a  less  than 
200-ohm  source  impedance  into  the 
serial  output  line. 

Performance 

Results  of  linearity  te.sts  on  the 
packaged  converter  show  that  it 
codes  inputs  in  the  O-to-5-v  range 
with  an  accuracy  of  better  than  0.5 
percent  at  a  maximum  sampling 
rate  of  about  5,000  inputs/sec.  The 
overall  volume  of  the  unit  enclosed 
in  an  aluminum  dust  cover  is  about 
160  cu  in.  The  measured  power  re¬ 
quirement  is  about  3.5  w.  Approxi¬ 
mately  725  subminiature  compo¬ 
nents  including  102  transi.stors  are 
used. 

A  number  of  refinements  can  be 
added  to  the  basic  converter  to  in- 
crea.se  its  versatility.  An  internal 
reference  supply  using  Zener  ditwles 
can  be  added  to  remove  the  require¬ 
ment  for  highly  stabilized  supply 
voltages.  A  linear  preamplifier  can 
be  added  for  direct  conversion  of 
low-level  inputs  in  the  millivolt 
range. 

Digital-analog  conversion  can 
easily  be  incorporated  by  providing 
for  direct  parallel  entry  to  the  flip 
flops  by  an  external  binary  number. 
Its  analog  equivalent  voltage  is  then 
obtained  at  the  output  of  the  sum¬ 
ming  and  weighting  network.  The 
addition  of  a  separate  shift  register 
doubles  the  maximum  .sampling 
speed  by  allowing  simultaneous  con¬ 
version  and  shifting. 

This  project  was  supported  by 
a  United  States  Naval  contract. 
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Simplified  Design  of 
Pulse<Forming  Networks 

Procedures  for  desijjning  a  five-section  pulse  formin'!  network,  capable  of  pro¬ 
ducing  acceptable  pulse  waveforms  use  straightforward,  orderly  techni(|ue  ' 
that  reduces  engineering  time  and  eliminates  guesswork 

Bv  K.  H.  RECORR,  Electron  Tul>e  Division,  Radio  Corp<iratlon  of  America,  Harrison,  N.  J.  , 


PULSE- FOR  MING  networks  similar 
to  those  used  for  pulse-testing 
vacum  tubes  are  relatively  inexpen¬ 
sive.  Design  of  these  networks  by 
cut-and-try  methods  usually  pro¬ 
duces  poor  results  and  causes  engi¬ 
neering  costs  to  exceed  labor  and 
material  costs. 

A  type  of  pulse-forming  network 
must  be  selected  which  meets  a 
wide  range  of  electrical  conditions 
and  is  simple  to  construct.  The 
network  chosen  for  discussion  con¬ 
sists  of  a  five-section  capacitive 
circuit  and  a  single-layer,  continu¬ 
ously  wound  tapped  solenoid.  A 
common  circuit  employing  this  net¬ 
work  is  shown  in  Fig.  1. 

Design  Procedure 

A  method  of  calculating  optimum 
design  parameters  is  then  estab¬ 
lished.  Total  network  inductance 
and  capacitance  for  the  component 
arrangements  shown  in  Fig.  1  are 
found  from  the  relations 

where  L  is  total  network  inductance 
in  microhenries;  C  is  total  network 
capacitance  in  microfarads;  t  is 
pulse  duration  in  microseconds; 
and  Rn  is  characteristic  impedance 
of  the  network  in  ohms. 

The  expression  used  to  determine 
a  set  of  suitable  dimensions  for  the 
coil  is  F  =  13.7  r  where  F  is  total 
coil  length  in  inches  and  r  is  coil 
radius  in  inches.  It  is  usually  wisest 
to  choose  the  radius  from  available 
sizes  of  tubing,  rod,  or  other  coil 


material  and  then  determine  the 
necessary  coil  length.  The  length 
should  be  kept  within  the  practical 
limits  of  4  to  10  in. 

Required  number  of  turns  per 
section  is  determined  from  the 
equations  Nn  =  2.2\  L/r  and  Nn  = 
2.7\/L/r 

w’here  Na  is  the  number  of  turns  in 
a  center  section  and  A’,  is  the  num¬ 
ber  of  turns  in  an  end  section. 
Total  number  of  turns  is  found 
from  N  =  \2.\\/Lfr.  The  correct 
number  of  turns  per  inch,  which 
determines  the  size  of  wire  used, 
is  found  from  TPI  =  0.9/r  \lL/r. 

Since  the  exact  value  of  TPI  is 
seldom  found  in  wire  tables,  the 
designer  must  select  a  value  that 
does  not  correspond  to  the  calcu¬ 
lated  value.  This  procedure  results 
in  a  slight  deviation  between  com¬ 
puted  and  actual  performance.  A 
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less  obvious  error  is  introduced  be- 
cau.se  perfect  windings  are  rarely 
made  and,  therefore,  the  final  coil 
contains  a  different  number  of 
turns  per  inch  than  calculated.  The 
last  important  source  of  error  de¬ 
rives  from  the  variance  between 
stated  and  actual  capacitance.  To 
minimize  this  error,  low-tolerance 
capacitors  should  be  used.  Pulse- 
width  error  introduced  by  ail  the.se 
sources  is  generally  not  more  than 
two  percent. 

The  final  step  consists  of  stand¬ 
ardizing  the  physical  configuration 
of  the  network  and  substituting 
actual  values  for  the  components. 
An  option  table  should  be  provided 
on  the  network  drawing  as  shown 
in  Fig.  1. 

Each  modification  of  the  pulse¬ 
forming  network  is  shown  with  its 
unique  combination  of  pul.se-width 
duration. 
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FIG.  1 — Common  circuit  employinq  a  puli*  iorminq  nttwork.  Notwork  Is  chorqod  throuqh 
charqinq  diod*  and  chok*.  Triqqor  puls*  flrot  thyratron  and  network  diacharq**  throuqh 
load  which  can  be  a  resistor,  pulse  transformer,  tube  under  test  or  the  like.  All  capacitors 
must  have  same  value.  Solenoid  must  be  tlqhtly  wound 
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pictured  above,  mounted  to  the  right  of  the  control  cabinet. 


f  Standard  Sola  Constant  Voltago  Transformers 

can  be  built  into  your  equipment,  or  added  as  an 
accessory.  Either  way  it’s  simple,  and  economical  The  Sola  Constant  Voltage  Transformer  stabilizes  output 
of  space  and  money  to  do  it  with  a  Sola.  For  voltage  within  ±1%  regardless  of  input  voltage  variations 

example.  Electric  Eye  Ekjuipment  Company  uses  it  as  a  up  to  ±15%.  Response  is  within  1.5  cycles.  It  is  a  static- 
standard  accessory  on  their  Hurletron,  automatic,  pro-  magnetic  regulator  .  .  .  has  no  tubes  or  moving  parts; 

portional  printing  register  control.  The  transformer  is  requires  no  manual  adjustments,  or  maintenance. 


Filamant*;  Regulation  ±1%  with  input 
voltage  fluctuations  up  to  ±15%  .  .  . 
63v  output  for  large  numbers  of 
electron  tubes  .  .  .  current-limiting 
action  minimizes  cold  inrush  cur¬ 
rents,  also  protects  against  damage 
from  load  faults . . .  75-80%  efficiency. 


HarmenicFfM*:  Output  Voltage  wave 
has  less  than  3%>  total  rms  harmonic 
content  .  .  .  other  features  identical 
with  standard  type  .  .  .  automatic, 
continuous  regulation  .  .  .  for  rec¬ 
tifiers  and  other  loads  sensitive  to 
harmonica  .  .  .  low  external  field. 


Adjuttobla,  Harmenic-Fraa;  Provides 
output  adjustable  from  0-130  volts, 
ac,  .  .  .  regulates  within  ±1%  with 
less  than  3%  total  rms  harmonic 
content  .  .  .  portable  for  lab  or  shop 
use  ...  or  mounts  on  rack. 


Plat».Filam«ni*:  Regulation  is  ±3% 
with  line  input  between  100-130v  . . . 
plate  and  filament  windings  are  com¬ 
bined  on  a  single,  compact  core  for 
chassis  mounting  .  .  .  good  isolation 
of  input  and  output  circuits  .  .  . 
automatic,  static-magnetic  regulation. 


For  compfote  data  write  for  BulUtin  7H-CV-170 


*  Available  from  stock  or  custom-designed. 


Sola  Elactrlc  Co.,  4633  W.  16th  St.,  Chicaio  SO,  III.,  Bishop  2-1414  •  Offices  In  Principal  cltlas  •  In  Canada,  Sola  Electric  (Canada)  Ltd.,  24  Canirtotor  Ave.,  Toronto  14,  Ont. 
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ELECTRONS  AT  WORK 


Weather  Stations  Are  Air  Dropped 


Weather  transmetters,  para¬ 
chuted  from  aircraft,  are  providing 
the  Navy  with  data  from  remote 
locations  without  requiring  an  oper¬ 
ator.  Called  the  Grasshopper,  the 
systems  provide  wind  direction, 
wind  velocity,  temperature  and  at¬ 
mospheric  pressure. 

Weather  data  is  transmitted  with 
identifying  call  letters  at  predeter¬ 
mined  intervals. 

Designed,  developed  and  built  by 
the  U,  S.  Naval  Avionics  Facility, 
the  Grasshopper  is  completely  auto¬ 
matic.  When  dropped,  a  static  cord 
releases  tie-down  cables,  enabling 
the  tail  cone  to  be  ejected.  This  al¬ 
lows  the  parachute  to  be  deployed, 
and  at  the  same  time  pulls  a  pin 
that  starts  an  erection  delay  timer. 

When  it  hits  the  ground,  the  lock¬ 
ing  pin  of  the  parachute  ground-re¬ 
lease  mechanism  falls  free  because 
of  the  removal  of  the  station’s 
weight.  The  parachute  is  di.sen- 
gaged. 

The  station  remains  in  the  hori¬ 
zontal  position  until  the  erection- 
delay  timer  closes  a  contact  to  fuse 
the  wire  that  holds  a  spring-loaded 
self-righting  hammer  valve.  Then 
gas  pressure  actuates  the  post  re¬ 
lease,  leg  release  and  leg  jacks,  forc¬ 
ing  the  station  to  a  perpendicular 
position.  Positive  support  is  pro¬ 
vided  by  the  legs  mechanically  lock¬ 
ing  themselves  in  position. 


About  15  seconds  later,  a  wire 
holding  the  spring-loaded  antenna 
hammer  valve  fuses,  releasing  the 
remaining  gas  pressure  to  erect  the 
telescopic  antenna. 

Operation  from  this  point  is 
governed  by  a  programing  clock. 
At  predetermined  intervals,  the 
clock  starts  the  transmission  .se¬ 
quence.  First,  all  tube  filaments 
are  allowed  to  heat  for  30  seconds. 
Operating  voltages  are  then  applied 
to  the  entire  equipment. 

At  the  beginning  of  transmis¬ 
sion,  the  station  identifies  itself  by 
sending  its  call  letters.  Then  each 
weather  transducer  in  turn  is 
switched  into  a  circuit  to  operate 
a  servo  system  that  selects  the  code 
letters  corresponding  to  the  weather 
information.  To  ensure  adequate 
reception,  each  of  the  code  letters 
is  transmitted  several  times. 

At  the  completion  of  the  trans¬ 
mission,  a  cam-operated  switch  re¬ 
turns  the  .system  to  its  normal  non¬ 
operating  condition  until  the  pro¬ 
gram  timer  initiates  the  next  trans¬ 
mission. 

The  wind-direction  transducer  is 
a  weathervane  that  is  connected  to 
a  potentiometer  by  means  of  a  ball¬ 
bearing  mounted  shaft  through  the 
pedestal  of  the  anemometer  assem¬ 
bly.  This  transducer  uses  the  phys¬ 
ical  structure  of  the  weather  sta¬ 
tion  as  its  directional  reference 


After  beiaq  parachuted,  legs  are  released  forcing  weather  transmitter  into  eertical  posi¬ 
tion.  Timer  will  cause  transmitter  to  send  weather  informetion  at  predetermined  intervals 


rather  than  the  earth.  It  is  nece.s- 
sary,  therefore,  to  know  the  direc¬ 
tion  in  which  the  weather  station 
is  oriented.  To  determine  this,  a 
red  arrow  that  is  clearly  visible 
from  the  air  is  painted  on  the  legs 
of  the  station.  Wind-direction  in¬ 
formation  transmitted  by  the  sta¬ 
tion  is  ba.sed  on  the  heading  of  the 
arrow  equal  to  zero  degrees. 

The  wind-measuring  method  u.ses 
a  propeller-driven  four-pole  magnet 
and  a  spring-loaded  aluminum  drag 
cup.  The  drag  cup  is  placed  in  the 
magnetic  field  of  the  permanent 
magnet.  When  the  magnet  rotates 
because  of  the  action  of  the  wind 
on  the  propeller,  a  rotational  force 
is  imparted  to  the  drag  cup  that  is 
proportional  to  the  speed  of  rota¬ 
tion  of  the  magnet. 

A  linear  spring  is  anchored  to  the 
drag  cup  by  the  rotating  magnet. 
A  potentiometer  is  connected  to  the 
drag  cup  shaft.  By  properly  adju.st- 
ing  the  .strength  of  the  magnetic 
field  and  the  strength  of  the  retain¬ 
ing  .spring,  the  anemometer  may  be 
calibrated  to  read  wind  speeds  from 
zero  to  80  knots. 

The  temperature  transducer  con¬ 
sists  of  a  360-degree  potentiometer 
actuated  by  a  spiral  core  of  bimetal. 
The  core  is  wound  so  that  it  can 
turn  the  potentiometer  as  much  as 
720  degrees  over  the  temperature 
range  of  —70  to  140  F.  The  instru¬ 
ment  should  vary  between  zero  and 
2,000  ohms  from  —70  to  —30  F. 
Then  it  drops  back  to  zero  ohms  as 
temperature  ri.ses.  With  further 
rise,  resistance  continues  to  in¬ 
crease  until  it  again  reaches  ap¬ 
proximately  2.000  ohms  at  140  F". 

Magnetometer  Is 
More  Sensitive 

More  sensitive  magnetometer,  for 
measuring  magnetic  forces  origi¬ 
nating  inside  the  earth  as  well  as 
those  coming  from  space,  has  been 
perfected  by  two  Department  of 
Commerce  scientists. 

The  instrument  operates  by  pass¬ 
ing  a  light  beam  through  a  tube 
containing  a  small  quantity  of 
vaporized  rubidium.  The  light  ab¬ 
sorbed  indicates  the  strength  of  the 
magnetic  force. 

Explanation  is  that  light  absorb- 
tion  depends  on  motion  of  the  elec- 
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Pattnt  Ptndini 

A  0.01%  SBRIKS  IS  AVAILABLE  IN  13  NSW  MODELS 

KEPCO  OFFERS  MORE  THAN  120  STANDARO  VOLTAGE  REGULATEO 
POWER  SUPPLIES  COVERING  A  WlOE  RANGE  OF  MAGNETIC,  TUBE 
ANO  TRANSISTOR  TYPES.  MOST  MODELS  AVAILABLE  FROM  STOCK. 
SEND  FOR  BROCHURE  B-585 


LABORATORIES,  INC. 

131'38  SANFORD  AVENUE  •  FLUSHING  55.  N  Y. 

INDEPENDENCE  1-7000 


m  REGULATION  (for  line  or  load)  0.1%  or  0.003  Volts 
(whichever  is  greater) 

E  RIPPLE:  1  mv.  rms. 

E  RECOVERY  TIME  50  microseconds 

s  STABILITY  (for  8  hours)  0.1%  or  0.003  Volts 
(whichever  is  greater) 

■  TEMPERATURE  COEFFICIENT  0.05%  per  *C.  Am¬ 
bient  operating  temperature  50*C  maximum.  Over¬ 
temperature  protection  included.  Unit  turns  off  when 
over-temperature  occurs. 

■  SHORT  CIRCUIT  PROTECTION:  NO  FUSES  CIRCUIT 
BREAKERS  OR  RELAYS!  Designed  to  operate  con¬ 
tinuously  into  a  short  circuit  Returns  instantly  to 
operating  voltage  when  overload  is  removed.  Ideal  for 
lighting  lamps  and  charging  capacitive  loads. 

■  OVER  CURRENT  CONTROL  can  be  set  from  0  to 
120%  of  full  load. 

■  REMOTE  PROGRAMMING  at  1000  ohms  per  volt 

■  REMOTE  ERROR  SIGNAL  SENSING  to  maintain 
stated  regulation  directly  at  load. 

■  Suitable  for  square  wave  pulsed  loading. 

■  Continuously  variable  output  voltage  without 
switching. 

■  Either  positive  or  negative  can  be  grounded. 

■  Units  can  be  series  connected. 

■  Power  requirements:  105-125  volts,  50-65  cycles. 

400  cycle  units  available. 

■  Terminations  on  front  and  rear  of  unit 

■  High  efficiency.  Low  heat  dissipation. 

■  Compact,  light  weight  for  bench  or  rack  use. 

■  Color;  grey  hammertone. 

ORDERING  INFORMATION: 

Units  without  meters  use  model  numbers  indicated  in 

table.  To  include  meters  add  M  to  the  Model  No.  (e.g. 

SC-18-1-M)  and  add  $30.00  to  price. 

•Rack  adapter  for  mounting  any  two  SVi"  x  A^”  units  is 
available.  Model  No.  RA2  is  5V4'’h  x  IS^w.is  $15.(X) 
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Irons  in  the  rubidium  molecule.  The 
molecular  motion  in  turn  is  affected 
by  the  magnetic  field  forces  around 
the  tube. 

Developers  of  the  new  instru¬ 
ment,  T.  L.  Skillman  of  the  Coast 
and  Geodetic  Survey  and  P.  L. 
Bender  of  the  National  Bureau  of 
Standards,  say  it.  will  give  geo¬ 
physicists  a  new  tool.  Instruments 
using  the  principle  will  be  light, 
simple  and  highly  miniaturized. 


Transistors  and  tubes  are  com¬ 
bined  to  get  required  power  output 
from  minimum  power  input  in  a 
distress  transmitter.  The  usual 
hybrid  design  was  reversed  in  that 
tubes  are  used  in  the  power  output 
and  driver  stages. 

The  system  operates  on  both  500 
kc  and  on  the  8.326-mc  distress  fre¬ 
quency.  A  code-wheel  operated 
photoelectric  flip-flop  accomplishes 


FIG.  1 — Complete  tronamitter  ahowe  how 
relay  Ki  through  code  wheel  encodea 
output  ond  relay  K:  awitchea  frequency 


They  will  be  suitable  for  use  in 
rockets  and  satellites,  and  may  even 
be  part  of  planned  moon  probes. 

Their  use  in  moon  probes  will 
help  scientists  determine  whether 
the  moon  has  a  magnetic  field.  It  is 
believed  that,  if  there  is  a  field,  it 
will  be  so  weak  that  present  instru¬ 
ments  would  not  be  able  to  detect  it. 

Applications  of  the  rubidium 
magnetometer  are  also  anticipated 
in  prospecting  for  oil  and  metals. 


band  switching  automatically.  The 
same  wheel  is  used  to  key  the  trans¬ 
mitter  in  a  predetermined  code. 

The  transmitter  operates  from  a 
12-volt  battery  and  requires  no 
cranking  of  a  generator  by  the  op¬ 
erator.  It  provides  about  6  watts 
output  with  a  current  consumption 
of  1.5  amp  from  the  battery. 

The  modulator-power  supply 
shown  in  Fig.  1  uses  a  pair  of 
2N277  transistors  in  push-pull.  It 
generates  a  square  wave  of  1,000 
cps.  Output  from  a  tap  on  the 
secondary  of  a  toroidal  step-up 
transformer  is  rectified  for  screen 
and  plate  voltage  for  the  1U4 
driver.  A-c  from  this  tap  is  applied 
directly  to  the  screen  of  the  12AQ5 
output  tube.  High-voltage  a-c  is  ap¬ 
plied  by  the  band-switching  circuit 
through  the  appropriate  tank  cir¬ 
cuit  to  the  plate  of  the  12AQ5.  Ap¬ 
plying  the  l,000-cp8  signal  directly 
to  the  plate  and  screen  of  the  out¬ 
put  tube  assures  100-percent  tone 
modulation  of  the  transmitter.  It 
also  eliminates  the  need  for  pro¬ 
ducing  a  high  d-c  voltage  for  the 
tube. 

Output  from  a  separate  winding 
of  the  transformer  is  rectified  to 
furnish  1.5  volts  d-c  for  the  driver 
filament. 

A  2N248  transistor  is  u.sed  in  the 
oscillator,  which  is  crystal  con¬ 
trolled  at  both  frequencies.  The 
tank  circuit  for  the  oscillator  is 
switched  by  the  photoelectric  band¬ 
switching  circuit.  Oscillator  output 
at  one  of  the  two  operating  fre¬ 
quencies  is  coupled  to  the  driver. 
The  tank  circuits  in  the  driver  for 


each  of  these  frequencies  are  con¬ 
nected  in  series. 

A  motor-driven  code  wheel,  a 
bulb  and  three  photocells  key  the 
transmitter  and  switch  frequency 
once  a  minute.  To  key  the  trans¬ 
mitter,  the  bulb  produces  light 
which  falls  on  a  photocell  through 
the  code  wheel.  The  wheel  is  trans¬ 
lucent  or  opaque,  as  called  for  by 
the  coded  information.  The  light 
on  the  photocell  actuates  relay  /f,. 
The  relay  contacts,  which  are  in 
the  cathode  circuit  of  the  output 
stage,  key  the  transmitter. 

For  band  switching,  a  special  slit 
in  the  code  wheel  passes  light  only 
once  per  code-wheel  revolution.  The 
photocells  operate  relay  K,  as  a  flip- 
flop.  With  Kt  at  one  of  its  two  posi¬ 
tions,  light  falls  on  both  photocells 
through  the  slit.  Current  flows  in 
the  opposite  coil,  pulling  the  arms 
of  the  relay  toward  that  position. 
When  the  originally  closed  contacts 

n  n  n _ i — 1 1 — i 

(*) 

(B) 

III  nil  III! 

(0 

FIG.  2 — Portion,  oi  S-O-S  producod  by 
codo  whool  is  shown  at  (A).  l.OOO-cps 
squaro  woro  gonsrotod  by  modulator 
(B)  and  modulated  output  signal  (C) 

are  opened,  current  in  the  coil 
would  normally  cease  flowing,  but 
this  is  prevented  by  a  2-microfarad 
capacitor,  which,  in  discharging, 
keeps  current  flowing  long  enough 
for  the  arms  to  reach  the  opposite 
aide. 

W'hen  this  is  accomplished,  light 
is  nt)  longer  present  and  the  relay 
remains  in  the  new  position.  On 
the  next  light  pulse,  a  similar  ac- 


Hybrid  distress  traiumitlsr  uses  two 
tubos  and  throe  traiulstors  to  troiumit 
coded  output  at  two  irequencles 


Distress  Transmitter  Is  Hybrid 

By  HENRY  B.  WEISBECKER  Project  Engineer,  Simonds  AeroceesorteH,  Inc. 
Tarrytown,  N.  Y. 
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tubes  cut  costs  of  TV  manufacture! 


New  6AF3  and  12AF3  permit  TV 
set-makers  to  profit  more  fully  from 
economies  of  automated  production. 

Two  new  Tung-Sol  damper  diodes— 6AF3  and  12AF3 
—bring  TV  manufacturers  substantial  dollar-savings 
through  increased  efficiency.  Mcnlern  automatic  assem¬ 
bly  equipment  is  l>ctter  able  to  process  the  miniature, 
button-stem  dampers  than  prior  octal-base  types.  Also, 
the  new  types  allow  standardization  of  tube  and  socket 
size— a  big  plus  in  printed  circuit  usage. 

In  addition  to  these  cost-cutters,  6AF3  and  12AF3 
offer  premium  performance.  They  approach  the  high 
ratings  of  the  6AU4GT.A  and  I9AU4GTA  .  .  .  have  the 
same  heater  power  as  the  6.^X4GT  and  12.AX4GTA.‘ 
Set-testing  under  actual  overload  conditions  indicates 
the  new  tubes  carry  a  greater  “safety  factor”  than  any 
previous  damper. 


The  economy  and  top-flight  quality  of  the  6.AF3  and 
12AF3  characterize  the  entire  Tung-Sol  tube  line.  For 
complete  data  on  the  new  miniature  dampers  ...  to  fill 
any  entertainment  socket,  contact:  Tung-Sol  Electric 
Inc.y  Newark  4,  New  Jersey. 

I 

I  New  Tung-Sol  miniature  dampers 

compared  with  types  they  replace 

j  BASma  LOAD^ATINO  HCATKR-RATINa 

I  iiasaf**  Ulnlalure  ISSma*-  jia.Sw,  0.6a 


6AF31 

12AF3( 

Miniature 

166me* 

6AX4QT| 
12AX40TA  { 

Octal 

126maf 

6AU40TAt 

1SAU40TA{ 

Octal 

leOmaf 

1204 

Octal 

146mat 

!6.S«.  1.2a 
la.ev,  0.6 

56.3V,  1.2a 
ia.6w,  0.61 

!6.3v,  I.Sa 
IS.Ov,  0.6i 


jlS.Ov,  0.6a 
12.6V,  0.6a 


*Aceofdino  to  Dotlon  Moaimum  tyttom  of  Rolingt 
tAccofding  to  Doolgn  contor  Syttom  of  Ratings 


S)TUNGS0L 


ELECTRONICS  engineering  edition  —  August  1,  1958 


CIRCLE  es  READERS  SERVICE  CARO 


\ 

i^HBBBl 


iimi 


tion  returns  the  relay  to  the  orig¬ 
inal  position.  Thus  the  relay  is 
thrown  to  its  opposite  position  on 
each  light  pulse.  Its  contacts  switch 
12  volts  d-c  to  the  appropriate  tank 
circuit  in  the  oscillator  and  high 
voltage  a-c  to  the  appropriate  tank 
in  the  output  stage. 


Frequency  Modulator 
Covers  25-75  kc 

By  I*.  S.  BEIN<;ST().N,  U.  S.  Naval 
Ordnance  I^h,  Silver  SprinK.  Md. 


Frequency  changes  from  25  to  75 
kc  are  linear  with  changes  in  input 
voltage  within  about  one  percent  in 
a  specially  designed  modulator.  The 
circuit  can  be  easily  modified  for 
other  frequency  ranges. 

The  modulator  was  designed  for 
u.se  with  magnetic  tape  recorders. 
The  tapes  were  to  be  recorded  to 
saturation,  so  a  nonsinusoidal  out¬ 
put  from  the  modulator  would  be 
satisfactory. 

The  unit  is  linear  over  wide 
deviations  with  no  delayed  rise  or 
overah(M)t  with  a  step  function  in¬ 
put.  The  modulator  is  as  .sensitive 
as  possible,  consistent  with  good 
stability;  sensitivity  is  easily  ad¬ 
justable. 

Other  design  requirements  in¬ 
corporated  in  the  unit  are  that  it  is 
relatively  unaffected  by  nuclear 


1/4  Wa.tt  RAdiolmi®  actuai  sue  | 
Siib-Miiiia.tii.re  Va.ria.ble  Resistors 

Smaller  than  a  dime,  these  units  will  meet  MIL-R-94B  resistance 
change  requirements  under  twice  their  rated  load.  ! 

These  Model  JP  and  JL  controls  have  extremely  high  wattage 
dissipation  due  to  Centralab’s  ICE  (Interfused  Composition 
Element).  Their  extreme  electrical  stability  makes  them  ideal  for 
applications  involving  high  temperature  and  other  severe  operating 
conditions. 

•  Meet  or  exceed  MIL-R-94B  requirements  for  moisture  resistance, 
insulation  resistance,  thermal  cycling,  etc. 

•  Completely  enclosed  cases  can  be  sealed  or  potted. 

•  Resistance  range  of  stock  units;  1000  ohms  to  2.5  megohms,  linear 
taper,  with  plain  shaft  (Model  JP)  or  slotted  shaft  with  locking 
bushing  (Model  JL). 

Ask  your  distributor  for  Catalog  30  listing  these  stock  models. 
For  complete  technical  information  write  to  Centralab 
for  Engineering  Bulletin  EP-63. 


A  DIVISION  OF  CIOBE-UNION.  INC. 
914C  E.  KEEFE  AVE.  •  MILWAUKEE  I,  WIS. 
I«  Canado=  114  Ml.  Flaosant  (d.  •  Toronto,  Ontorlo 


variable  RESISTORS  •  PACKAGED  ELKTRONIC  CIRCUITS  •  ELECTRONIC  SWITCHES 
CERAMIC  CAPAmORS  •  ENGINEERED  CERAMICS  •  SEMI-CONDUCTOR  PRODUCTS 
See  the  Newest  Centralab  Product  at  IVescon  Booth  No.  1520 


FIG.  1 — Capacitor  C.  U  primary  ire- 
quency-detenniniiiq  element  in  ire- 
queqpy  modslator 
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VALUABLE  FREE 

FOLDER 


if  » 


Contains  important 
technical  information 
for.  everyone  concerned 
with  use  of  chemicals  in 
the  production  of  semi- 
conductors  and  other  elec- 
tronic  parts  and  equipment. 

Prepared  by  a  leading  man¬ 
ufacturer  of  special  chemicals  for  elec¬ 
tronics,  this  helpful  folder  describes 
the  Baker  &  Adamson  line  of  high  puri¬ 
ty  “Electronic-Grade”  chemicals.  Their 
uses  and  advantages.  How  they  can 
help  you.  Lists  specifications  for  many 
products  and  their  applications. 

Mail  coupon  now  for  your  free  copy/ 


BAKER  t  ADAMSON*^  Electronic-Grad*  Chemicals  V 

GENERAL  CHEMICAL  DIVISION 
Alliod  Chamical  Corporation 

40  R*ctor  SirMt,  N*w  Yorli  4,  N.Y. 

Please  send  free  copy  of  your  folder,  “Chemicals  for  the  Electronic  Industry.’ 


Company. 
Address _ 
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TRANSISTORIZED  DIGITAL 
MAGNETIC  TAPE  HANDLED 
^  MODEL  906 


Optimum  performance 
in  virtually  all  tape  handling  applications 

Tht  odvonctd  datign  of  the  cempUtely  transitteriiad  Potter  Model  906  Tape 
Handler  provide*  improved  performance  in  virtually  any  tape  handling  application. 

Replaceable  Cepetan  Panel  permits  use  as  Perforated  Tape  Reader  with  a 
remarkable  new  broke  capable  of  stopping  on  the  stop  character  at  speed*  up 
to  1000  characters  per  second.  Using  a  small  vacuum  loop  buffer.  Model  906 
feotures; 


•  Complete  front  accessibility— single  *  Capable  of  continuous  cycling  at  any 

panel  construction  frequency  from  0  to  200  cps  with* 

•  Pinch  rollers  capable  of  100  million  out  flutter 

*tart**tep  operation*  *  Rewind  or  search  at  400  ips 

•  In-line  threading,  end  of  tope  sens*  *  3  millisecond  starts 

•ng  and  tape  break  protection  *  1.5  millisecond  stop* 

•  Speeds  up  to  150  ips  *  Tape  widths  to  1*1/4" 

•  As  many  as  4  speeds  forward  and  *  Up  to  47  channels 

reverse  *  All  functions  remotely  controllable 

The  906  may  be  supplied  with  o  transistorised  Record-Playback  Amplifier 
featuring  a  separate  module  for  each  channel.  Electronic  twitching  from  record 
to  playback  function  is  available  at  an  optional  feature. 

Other  Potter  products  include  Transistorised  Frequency  Time  Counters,  Magnetic 
Tape  Handlers,  Perforated  Tape  Readers,  High  Speed  Printers,  Record-Playbach 
Amplifier*  and  Record-Playback  Head*. 


POTTER  INSTRUMENT  COMPANY,  Inc. 

Sunnyside  Boulevard,  Plainview,  New  York 
OVerbrook  1-3200 


FIG.  2 — Trailing  edge  ol  output  wave- 
iorm  ol  modulator  can  be  varied  with 
a  high  degree  of  linearity 
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FIG.  3 — Rapid  change  of  frequency  and 
absence  of  ringing  were  noted  when 
step  function  input  was  applied 


rudiation  and  is  able  to  withstand 
at  least  30  pr’s  acceleration.  The 
final  circuit  is  suitable  for  quantity 
production. 

The  circuit  is  shown  in  Fij?.  1- 
It  produces  the  voltajfe  waveform 
shown  in  F'ijf.  2  acro.ss  the  pri¬ 
mary  frequency-determininpr  ca¬ 
pacitor,  C,. 

Frequency  of  the  sawtentth  gen¬ 
erator  is  determined  by  the  ampli¬ 
tude  AH,  the  slope  tif  the  trailin)? 
edjfe  of  the  waveform  and  the  fly¬ 
back  time,  aT.  Slope  of  the  trailing 
edffc  can  be  varieii  with  a  hiirh  de¬ 
gree  of  linearity.  Flyback  time  is 
constant.  Amplitude  may  vary 
.slightly;  its  reproducibility  deter¬ 
mines  random  stability. 

At  the  beginning  of  a  cycle  of 
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GAIN  RESISTOe  470  OHMS 
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CONTROL  GRID  POTENTIAL  (VOLTS) 


FIG.  4 — Plot  shows  linear  relationship 
between  frequency  and  voltage  input 
with  tero  and  470  ohms  of  gain-setting 
resistance 
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A«C«  Ratiometei* 


. . .  accurate  to  //ue  parts  per  /rj/VZ/o/^/ 


The  Transformers,  Inc.  Model  214  A.  C.  Ratiometer  is  a  precision  instru* 
ment  to  measure  any  voltage  ratio  from  O.OOOOOl  to  l.l  1 1 1 1 1.  Transformer 
ratios  can  be  accurately  measured  at  "no  load"  or  under  any  required  load. 

The  Model  214  Ratiometer  is  designed  for  use  between  25  cps  and  2,500  cps. 
It  is  supplied  with  plug>in  filter  and  quadrature  units  for  400  cps  operation. 
Plug-in  units  for  any  other  frequency-  are  supplied  to  order. 


ACCURACY 

0  0001% 

±(0.0005%  H-  ****~'^) 
ratio 


FREQUENCY  RANGE 

25  cps  to  2,500  cps 

MAXIMUM  VOLTAGE 

Twic*  th«  fraquoncy  in  cps, 
or  250V,  whichavar  is  (ewar. 


PRICE 


AAodal  214  Rotiomatar,  com-  — 

plata  with  400  cps  plug-in 
tutor  and  quodrotura  units 


Tha  Rotiomatar  consists  of  two  pracision  voriobla  tronsfermars, 
o  colibrotad  quodrotura  injoctor,  o  Rttar,  and  o  pra-ompliflor. 
Mock  diogrom  indicotas  connactions  of  tha  various  compononts 
within  tha  instrumant. 


For  addifionol  information^  ask  for  Bullotin  #205 

RANSFORMERS,  INCORPORATED 

200  Stage  Road,  Vestal,  N.Y. 
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COMPETITIVELY  PRICED 
ONE  OR  THOUSANDS 
SINGLE  OR  GANGED 


FIG.  5 — Plot  thowi  rolationihlp  bolwoon 
••naltivlly  and  th«  raluo  of  th«  gain- 
Mtting  TMlBtor 


GiANNINI 

Precision 


operation,  Ct  attempts  to  charge  to 
the  supply  voltage  through  V,  by 
regenerative  blocking-oscillator  ac¬ 
tion.  Actual  peak  voltage  and 
charge  time  are  dependent  on  pul.se 
transformer  characteristics  and 
transconductance  of  the  charging 
tube. 

When  the  transformer  field  col- 
lap.ses,  positive  voltage  on  the  first 
cathode  of  V,  is  far  in  excess  of  cut¬ 
off.  Capacitor  Ct  begins  to  dis¬ 
charge  through  V,  at  a  constant 
rate.  This  rate  depends  on  modu¬ 
lator  input  voltage  to  the  first  grid 
of  V,  and  on  the  gain-setting  re¬ 
sistor.  When  the  voltage  of  Ct 
drops  below  cutoff  for  V„  the  cycle 
is  reinitiated.  Cutoff  is  determined 
by  plate  supply  voltage  and  the  di¬ 
vider  voltage  on  the  first  grid  of  V,. 

The  second  section  of  V,  is  use<l 
as  a  diode  to  dampen  flyback  ring. 
( Semiconductor  diodes  are  inten¬ 
tionally  avoided  to  reduce  the  risks 
of  failure  from  radiation.)  Tube 
V,  is  used  only  for  coupling  the 
voltage  waveform  across  C,  to  the 
output  without  loading  or  otherwi.se 
disturbing  the  linear  di.scharge. 

By  changing  the  value  of  C,  and 
using  a  pulse  transformer  of  differ¬ 
ent  characteristics,  other  frequency 
ranges  can  be  covered.  When  the 
modulator  was  tested  with  a  step 
function  input,  no  ringing  was  ap¬ 
parent,  as  shown  in  Fig.  3.  The 
transition  from  the  base  frequency 
to  a  higher  frequency  was  accom¬ 
plished  within  the  time  required 
for  one  cycle  of  the  base  frequency. 

If  the  gain-setting  resistor  ter¬ 
minals  are  shorted,  the  best  sensi¬ 
tivity  (about  100  kc/volt  input) 
can  be  obtained,  as  shown  in  Fig. 
4  and  5.  Drift  was  about  2  percent 
of  ba.se  frequency  from  a  cold  start 


Ready  for  rapid  j 
delivery...  meet 
rigid  requirements 


ITEM: 

Model  1437  (NAS-710,  style  RRI5) 
RESISTANCE:  100  to  160,000  0 
LINEARITY:  0.5%  to  0.1% 
RESOLUTION:  to  3900  wires 


ITEM: 

Model  1750  (NAS  710,  Style  RRI8) 
RESISTANCE:  100  to  300,000  n 
LINEARITY:  0.5  to  0.1% 
RESOLUTION:  to  5,000  wires 


ITEM: 

Other  Models  from  to  3' 
diameter.  Ganged  units  are 
externally  phaseable. 


1^"  dia.  Sine-Cosine  Potentiometers  which 
conform  to  desired  function  within  1%  of 
peak-to-peak  amplitude  are  also  available. 


Giannini  measures  &  controls: 


mClSKM 
INSTtUMCNTS 
AND  CONTROIS 


G.  M.  GIAr4NiNI  4  CO..  INC. 


91«  EAST  GREEN  STREET.  RASAOENA,  CAIIF. 


1 
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Here’s  a  multiple  conductor  that’s  just  loaded  with  the  features  you  need— 
and  want: 

•  Light  Weight  •  Withstands  Repeated  Flexing  •  Saves  Space 

•  Matches  Printed  Wiring  •  Solderable  •  High  Dielectric  Strength 

•  Mechanical  Strength  •  Resists  Chemicals  and  Moisture 

Yes,  Polystrip  has  all  these  features— it’s  a  thin  multiple  conductor,  flexible 
cable  that  comes  fabricated  to  suit  many  applications.  Consisting  of  copper 
wires  laminated  between  plastic  sheets.  Polystrip  occupies  little  volume 
...  is  flexible  enough  to  fit  easily  into  limited  space  . . .  has  aU  its  conductors 
prepositioned  in  the  same  plane  to  permit  automatic,  simultaneous  stripping, 
termination  or  dip  soldering  to  printed  wiring  board  or  connector  plugs  . . . 
may  be  stripped  at  any  position  to  provide  terminations  and  soldering  intercon¬ 
nections  with  other  cables  or  wires  . . .  cuts  costs  by  permitting  the  use  of  auto¬ 
matic  tape  dispensing  machines  and  methods. 

Polystrip's  insulation  is  a  special  polyester  capiible  of  withstanding  85  "C.  contin¬ 
uously— has  withstood  temperatures  greater  than  100°C.  for  several  hours  without 
any  noticeable  effect!  Even  boiling  in  water  for  5  hours  will  not  damage  Poly  strip. 

Polystrip's  insulation  and  conductors  can  be  modified  in  munerous  ways  for 
special  applications.  Write  today  for  complete  information. 


See  us  at  WESCON 
Booth  Nos.  1147-1148 


omwwH 

i:  mw 


INTERNATIONAL  RESISTANCE  COMPANY 


Dept.  375,  401  N.  Broad  St.,  Philadelphia  8,  Pa.  •  In  Canada:  International  Resistance  Company,  Ltd.,  Toronto,  Ucensee 
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at  full  sensitivity.  Proper  selection 
of  divider  voltages  minimized  fre¬ 
quency  shift  with  B  plus  varia¬ 
tions. 


Speed  Radar  Uses 
Transistors 


Discrimination  between  vehicles 
only  8  ft  apart  is  claimed  for  a 
British  speed-checking  radar.  Hori¬ 
zontal  beam  width  of  between  i  and 
4  degrees  enables  the  system  to 
separate  automobiles  in  dense  traf- 


The  Marconi  20 -Me  Sweep 
Generator  can  be  used  in  con¬ 
junction  with*  any  oscilloscope 
for  direct  display  of  video  res¬ 
ponse  characteristics  up  to  20 
Me.  The  instrument  is  designed 
for  precise  measuremeat.  Fre¬ 
quency  is  indicated  by  crystal- 
controlled  marker  pips;  and  a 
special  circuit  provides  for  dif¬ 
ferential  amplitude  measurements,  enabling  relative  response  to  be  determined 
with  a  discrimination  better  than  0.01  dfi. 


The  radar,  produced  by  Marconi 
Wireless  Telegraph  Co.,  Ltd.,  can 
be  locked  on  an  individual  vehicle 
at  the  operator’s  discretion. 

Transistors  and  printed  circuits 
are  used  extensively  in  the  Doppler 
radar  to  achieve  compactness,  light 
weight  and  reliability.  The  com¬ 
plete  equipment.  Transmitter-re¬ 
ceiver,  antenna  and  meter  unit, 
weighs  only  21  lb. 

The  natural  squint  angle  of  the 
antenna  is  such  that,  when  the 
latter  is  physically  at  right  angles 
to  the  road,  the  transmitted  beam 
is  directed  at  the  required  angle  of 
20  degrees  to  the  line  of  traffic. 

The  change  in  frequency  of  the 
reflected  beam  is  converted  into 
a  voltage  that  is  applied  across  the 
meter.  Calibration  of  the  meter  is 
in  both  mph  and  kph,  and  the  sys¬ 
tem  covers  the  speed  range  from  2 
to  80  mph  with  an  accuracy  within 
one  mph. 

The  equipment  operates  in  the  X 
band  and  provides  a  c-w  output 
from  4  to  10  mw.  Output  from  a 
klystron  is  fed  into  a  slotted  wave¬ 
guide  antenna  with  flare.  This 
provides  a  working  range  between 
8  and  150  ft. 

The  standard  version  of  the 
equipment  incorporates  a  single¬ 
channel  waveguide  sy.stem.  If 
discrimination  between  near  and 
far-lane  traffic  is  required,  a  dt)uble- 
channel  waveguide  system  can  be 
fitted  in  place  of  the  single  channel. 
The  double-channel  system  can  be 
switched  to  monitor  either  lane  at 
the  operator’s  discretion. 

The  equipment  operates  on  9 
volts  d-c  stabilized  from  a  10  to 
16-volt  supply.  Power  consumption 
is  2  amp  from  a  standard  12-volt 
automobile  battery. 


Fraquancy 


MARCONI  20-Mc  SWEEP  GENERATOR 
TYPE  1099 


9p»ciflc»tl0O 

Frequency  Swept  Output:  Fre¬ 
quency  Range :  Lower  limit  100 
kc.  Upper  limit  20  Me.  Output 
level  :  Continuously  variable 
from  0.3  to  3  volts.  Output 
Impedance:  7SO.  Time  Base: 
Repetition  Rate :  SO  to  60  cps. 
Output  for  c.r.o.  X  deflection : 
230  volts.  Frequency  Markers: 
At  1  Me  intervals;  every  fifth 
pip  distinctive  and  crystal  con¬ 
trolled.  Tubes:  6AK5,  6BH6. 
5763,  6BJ6,  6CD6G,  6BE6, 
12AT7.  12AU7,  6C4,  5V4G, 
OA2,  5631. 


Send  for  leaflet  BI24I R, 


III  CEDAR  LANE 
ENGLEWOOD 
NEW  JERSEY 
Tall  LOwall  7-0M7 


CANADA  :  CANADIAN  MARCONI  CO  •  6035  COTE  DE  LIESSE  •  MONTREAL  9 


TCI24 
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Blinding  Speed: 

Speed  so  great  that  existing  control  systems  were  incapable  of  directing  its  flight  path 
...  so  great  that  newer,  more  compact,  more  accurate,  virtually  automatic  control 
systems  were  developed  to  guide  the  B-58,  America’s  first  and  only  bomber  capable 
of  sustained  supersonic  flight. 


Today,  this  is  an  outstanding  fact  of  the  B-S8 
. . .  sustained  supersonic  flight,  rivaled  only  by 
its  growth  potential.  This  means  that  tomorrow, 
it  will  go  even  further. 

Growth  potential  in  the  airplan**  results  from 
growth  potential  for  the  individual  engineer. 
This,  and  the  strong  challenge  to  his  creative 
ability,  are  integral  parts  of  the  new  concept  in 
engineering  organization  at  Convair-Fort 


Worth  that  has  produced  such  a  world  chal¬ 
lenging  weapon. 

If  your  ambitions  call  for  a  position  that  pro¬ 
vides  such  growth  potential  for  you,  send  a 
confidential  resume  of  your  training  and  ex¬ 
perience  for  consideration  by  engineers  in  the 
area  most  suited  to  your  qualifications.  For 
personalized  handling, address  your  inquiry  to 
Box  748E. 


CONVAIR  FORT  WORTH 

FORT  WORTH,  TEXAS 
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COWPOMATION 


COMPONENT  DESIGN 


Microwave  Wattmeter  Does  Not  Absorb  Power 


fIG.  1 — MicrowaT*  power  produces  a  rolatinq  torque  proportional  to  the  ««iuare  oi 
the  electric  field 


Power  loss  when  making  measure¬ 
ments  with  the  X-band  wattmeter 
shown  above  is  only  slightly  greater 
than  the  loss  would  be  in  the  same 
length  of  waveguide.  Pipes,  water 
tank,  pump  and  temperature  control 
gear  are  not  needed. 

Measurements  can  be  made  in 
the  power  range  of  10  to  200  watts 
over  the  frequency  range  8,690  to 
9,840  me.  If  the  power  source  is 
pulsed,  the  wattmeter  will  read  the 
mean  power,  but  the  peak  ptiwer 
should  not  exceed  500  kw. 

The  instrument  developed  by 
Wayne  Kerr,  Philadelphia,  Pa.  is 
an  absolute  standard  since  the  cali¬ 
bration  depends  only  on  mass, 
length  and  time. 

General  arrangement  of  the  in¬ 
strument  is  shown  in  Figs.  1  and  2. 
The  wattmeter  consists  essentially 
of  a  short  vertical  section  of  wave¬ 
guide,  connected  by  E-plane  bends 
to  horizontal  input  and  output  sec¬ 
tions,  and  containing  a  movable 
element.  The  movable  element  con¬ 
sists  of  a  glass  tube  to  which  two 
thin  metal  vanes  are  attached.  The 
vanes  are  separated  by  one  quarter 
guide  wavelength  at  the  midband 
frequency.  A  small  mirror  fixed  to 
the  lower  end  of  the  glass  tube  is 
used  in  conjunction  with  a  lamp  and 
scale  to  indicate  the  angular  posi¬ 
tion  of  the  movable  element. 

The  movement  also  carrie.st  a 
locking  cone  and  lever  to  clamp  the 
suspension  when  the  instrument  is 
not  in  use.  The  lower  end  of  the 
suspension  dips  into  a  dashpot  con¬ 
taining  silicone  oil,  thus  ensuring 
“dead-beat”  response. 


The  movement  is  suspended  from 
a  vertical  shaft  by  a  15-micron- 
diameter  quartz  fiber.  Two  dials 
and  a  vernier  indicate  the  angular 
position  of  the  shaft. 


WAVEMETER 

WATTMETER 

STANDING 
WAVE  INDICATOR 

^  LMO 

ICE' 

FIG.  2 — X-Band  wattmeter  and  scale 
(top)  Genera)  arrangement  for  power 
measurement  (bottom) 


The  ends  of  the  horizontal  guides 
are  blocked  with  half  guide  wave¬ 
lengths  of  expanded  polythene  to 
screen  the  vanes  from  drafts.  The 
base  of  the  wattmeter  rests  on 
three  leveling  screws,  and  a  spirit 
level  is  built  into  the  base. 

Power  Measurement 

When  microwave  power  flows 
through  the  waveguide,  the  as¬ 
sociated  electric  field  produces  a 
torque  tending  to  rotate  the  vanes 
into  line  with  the  unperturbed  elec¬ 
tric  field.  The  torque  produced  is 
proportional  to  the  square  of  the 
electric  field  strength  magnitude, 
and  hence  to  the  power  flow.  The 
resulting  deflection  of  the  move¬ 
ment  is  compensated  by  turning 


the  torsion  head.  The  angle  through 
which  the  torsion  head  must  be  re¬ 
turned  to  restore  the  vane  to  its 
initial  position  is  therefore  a 
measure  of  the  microwave  power. 

Each  vane  acts  like  an  electro¬ 
static  voltmeter  connected  across  a 
transmission  line.  The  inductive 
diaphragms  are  equivalent  to  in¬ 
ductances  shunted  acro.ss  an  electro¬ 
static  voltmeter  and  chosen  to 
cancel  their  capacitive  reactances 
so  that  the  resultant  impedance  of 
each  shunt  is  infinite.  There  is 
then  no  discontinuity  in  the  line. 

The  mismatch  produced  by  the 
wattmeter  is  small  and  does  not  fall 
below  0.9  in  the  band  8.05-.‘I.45  cm. 
The  power  lost  in  the  instrument  is 
around  2.5  percent ;  it  stays  relat¬ 
ively  constant  over  the  band  (to 
within  0.2  percent)  and  compares 
with  about  1.5  percent  loss  of  power 
in  the  same  length  of  normal  guide. 
When  making  preci.se  measure¬ 
ments  this  loss  has  to  be  taken  into 
consideration. 


Solid-State  Switch  Uses 
Dielectric  Breakdown 

By  controlling  the  dielectric 
breakdown  of  an  aluminum  oxide 
film  deposited  on  aluminum  foil,  the 
operating  principals  of  an  electro¬ 
lytic  capacitor  were  adapted  to  pro¬ 
duce  a  rugged,  solid-state  switch. 
This  device  has  the  properties  of 
a  capacitor  with  a  breakdown  volt¬ 
age  of  approximately  14  volts,  a 
capacitance  of  0.0005  fif,  and  a  leak¬ 
age  resistance  in  the  kilomegohm 
range.  Its  resistance  drops  to  about 
one  ohm  at  the  critical  voltage. 
Energy  transformation  is  large 


Typical  switching  clrctiil  with  two  t-s 

switch*!  in  s*ri*t 


108 
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Write  for  specifications.  Ask  your  nearest  representative  (in  the  Yellow  Pages) 
for  a  copy  of  “Notes  on  Microwave  Measurements." 

POLARAD  ELECTRONICS  CORPORATION 

43-20  34th  Strtet  •  Long  Island  City,  N.Y. 

Representatives  in  principal  cities 
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Model  PMX  is  a  versatile,  portable 
signal  generator  with  an  extremely 
wide  range  of  modulation  capabilities.  It  is  simple 
to  operate,  highly  stable  and  accurate,  and  is  de* 
signed  for  quick,  easy  inspection  and  servicing. 

Interchangeable  Plug  in  Units  (Part  ef  Medel  PMX); 
4,2(X)  to  8, OCX)  me  -  Tuning  Unit  6  48 
6,950  to  11,000  me -Tuning  Unit  G  711 

Calibrated  Pewer  Output:  0  dbm  (1  milliwatt)  to 
-127  dbm. 

Medulatien  Capabilities:  Internal  or  external  pulse, 
square  wave  or  FM. 

internal  Pulse;  Width,  adjustable  0.2  to  10  micro- 
seconds.  Repetition  rate,  10  to  10,000  pps.  Delay, 
2  to  2,000  microseconds.  Rise  and  decay,  0.1  micro¬ 
second. 

Internal  FM:  Linear  sawtooth  output,  5  me  frequency 
deviation.  Capable  of  internal  or  external,  pulse  or 
sine  wave  synchronization. 

Output  Synchrenizatien  Pulses;  Positive  polarity, 
delayed  and  undelayed. 


MODEL 

PMX 


ANNOUNCING 
NEW  MICROWAVE 
GENERATOR 

plug-in  units  cover: 

4,200  to  8,000  me 
6,950  to  11,000  me 


Low-Level  Preac 
Magnetic  Amplifiers 


since  a  siKnal  with  an  energy  con¬ 
tent  of  ergs  can  control  watts.  The 
switch  can  be  stacked  for  use  at 
voltages  higher  than  critical. 


INSTRUMENT  AMPLIFIERS 


designed  for  amplification  of 
low-level  signals  have 
exceptional  sensitivity.  Input 
of  .0025  microwatts  produces 
j  full  output  of  4  DC  volts 
i  into  5000  ohms. 


Switch  aaMmbl*d  and  unaMembUd 
comparad  with  a  (ubmlniatura  tub* 


Switches  with  i  inch-diameter 
electrodes  have  a  capacitance  of 
about  0.002  ^f  and  a  dissipation  fac¬ 
tor  of  1  to  2  percent:  those  with 
i-inch-diameter  electrodes  have  a 
capacitance  of  0.0005  ^f.  The  aver¬ 
age  breakdown  voltage  at  —60  C  is 
about  14  percent  higher  than  at 
room  temperature;  at  100  C,  about 
16  percent  lower. 

Breakdown  voltage  of  the  switch 
is  practically  independent  of  the 
rise  time  of  the  breakdown  pulse 
for  periods  longer  than  about  10 
milliseconds.  Breakdown  voltages 
measured  with  pulses  of  one  to  five 
microseconds  are  about  80  percent 
higher  than  those  observed  with 
pulses  which  are  longer  by  at  least 
4  orders  of  magnitude. 

In  shock  tests,  the  .switch  with- 
sU>od  successfully  accelerations  of 
more  than  7,000  g.  In  radiation 
tests,  a  gamma  do.sage  of  6  x  10‘R 
and  a  neutron  do.sage  of  1.6  x  10'* 
neutrons  per  cm*  (fission  spectrum) 
have  had  no  effect  on  its  breakdown 
properties. 

This  switch  is  rugged,  contains 
no  moving  parts,  requires  no  A 
supply,  is  inexpensive,  and  is  small, 
not  more  than  4  inch  in  diameter 
and  A  inch  in  thickne.ss.  Its  use 
will  reduce  overall  volume  as  well 
as  power  requirements. 


’'S2SI  0.01 1  wiodin„ 

^^hyolts.  volt, 

^00  ±40  2 
jjs 

voli 


Prods  Damage  Sockets 

Apparent  tube  failures  may  be  due 
to  tube  .socket  damage  caused  by 
test  prods.  Such  damage  was  found 
by  Bendix  Products  Division,  Mis¬ 
sile  Section,  Mishawaka,  Ind.,  dur¬ 
ing  final  tests  of  the  Talos  mi.ssile. 
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W«  maintain  compiata  distributor 
stocks  of  tha  foiiowing  makas: 


Advanca  Raiays 
Automatic  Eiactric 
Clara 

Naomita>Elgin 


Phillips  Controls 
Struthars-Dunn 
Laach  Raiays 
Tarado  and  Othars 


Kayltit 

Raiays 


Contodors 


Ralaysjiiii 

faiartead^ 

Raiays 

AN  Approvad 
^  o  Raloys 


Wrda  for  Caiofop 


wiufujcJt  ^ 

RELiYS 

Crystal  Can  Ralay 

Hermetically  sealed,  fast  and  sensitive.  With* 
stands  extreme  temperatures,  shock  and  Q'^ 

vibrations.  Plug-in,  solder-hook  and  3-in. 

lead  type  ovoiloble.  Meets  military  ^ 

specification  MIL-R-25018,  MIL-R-  \ 

5707C  except  as  to  contact  Q  \  ^  ' 

overloods  \  ^  ^ 


LEADING  MAKES- 
LATEST  TYPES 
IN  STOCKl 


automatic  electric 

Type  45  Stepper 
Wide  Selection 


Potter  &  Brumfield 

Wa  Anticipata  Your  Ralay  Naads 

Relay  Sales  cannot  get  better  delivery  from 
manufacturers  than  you.  Relays  now  in 
stock  were  ordered  as  long  as  10  months 
ago  and  selected  by  men  who  have  special¬ 
ized  in  supplying  relays  to  the  Industry  for 
many  years.  The  items  illustrated  are 
typical  of  hundreds  of  thousands  in  stock. 
They  are  available  in  all  popular  coil  ratings 
and  contact  arrangements.  Why  wait  for 
relays?  Call  us  today  I 

Write  or  Phone  for  Same  Day  Shipment 
Phone:  West  Chicago  1100 
TWX  West  Chicago  3464 

RELAY  SALES.  INC. 


struthers  ounn 

Kaying  Ralay 
Many  Typas  In  Stock 


P.O.  BOX  186-A 


Wost  Chkogo, 


PHILLIPS  CONTROL 
90A  MIdgat  tor  Sub  Chassis 
Mounting.  Many  Othars 
In  Stock 


(Actual  SUa) 
NEOMITE-ELGIN 

Sub  Miniotura  Harmatkolly  Saolad 
Ralay.  All  Advanca  Typas  in  Stock. 


1 


ances. 


^  Since  forced-air-cooled 

^mHllllillll^Hr^B^^^B  tubes  were 

duced,  equipment  man- 
'"■  ufacturers  have  been 

designing  their  own 

supports,  many  of  which 
have  been  produced  by  Lapp.  To  standardize  the  great  variety  of  tube 
support  designs,  Lapp  set  out  to  design  a  complete  line  which  is  now 
available  and  offers  the  equipment  manufacturer  a  valuable  service 
by  way  of  more  economical  production,  interchangeability  and  avail¬ 
ability  of  replacement  units.  Lapp  Tube  Supports  are  compact,  effi¬ 
cient  and  attractive  in  appearance.  Their  duty  is  threefold . . .  they 
support  the  tubes,  insulate,  and  furnish  an  air  duct  which  channels 
air  over  tube  fins  for  maximum  cooling.  Write  for  Bulletin  301,  with 
complete  description  and  specification  data.  Lapp  Insulator  Co.,  Inc., 
Radio  Specialties  Division,  144  Sumner  Street,  LeRoy,  New  York. 


A  controlled  test  was  made  with 
tubes  and  a  test  prod  of  the  socket’s 
nominal  diameter.  The  prod  stres-sed 
the  contact  leaves  of  the  socket  so 
that  intermittent  electrical  continu¬ 
ity  was  produced  when  a  tube  was 
inserted. 

All  missile  flights  were  cancelled 
and  every  socket  in  every  missile 
was  inspected.  Of  13,500  contacts, 
99  were  found  t«  be  loose.  Inser¬ 
tion  of  test  prods  was  stopped. 

Two  Terminal  Device 

The  switch  is  a  two-terminal  de¬ 
vice.  It  has  no  grid  to  give  isolation 
between  input  and  output  circuits. 
The  switch  is  also  primarily  a 
one-time-u.se  device  and  it  cannot 
be  closed  directly  by  any  voltage 
less  than  critical.  Reopening  can 
be  effected  however  by  passing 
d-c  currents  of  at  least  i  ampere 
through  the  broken-down  switch. 
Finally,  the  capacitance  of  the 
switch  limits  its  use  in  certain 
applications.  For  example,  a  switch 
capacitance  of  0.002  /tf,  when 
charged  through  a  large  resi.stance, 
would  limit  the  use  of  the  switch 
as  far  as  short-duration  pulses  are 
concerned. 

No  significant  effect  on  the  break¬ 
down  voltage  of  the  switch  was  ob¬ 
served  if  the  resistance  placed  in 
series  did  not  exceed  10,000  ohms. 
An  increasing  number  of  incom¬ 
plete  and  multiple  breakdowns  oc¬ 
curred  with  greater  series  resist¬ 


I  Plastic  Case  Reduces 
Potting  Problem 

A  PLASTIC  CASE  for  encapsulated 
pulse  transformers,  which  assembles 
to  a  complete  transformer  package 
provides  a  custom  fit  for  all  trans¬ 
former  sizes.  Twenty-five  different 
diameter  ranging  from  A  in.  to  21 
in  and  twenty-five  different  heights 
from  A  in  to  21  in  are  available. 

The  case  developed  by  Milton 
Ross  Metals  Co.,  has  unobstructed 
access  for  as.Hembling  and  wiring 
components  a  leak  resistant  pres.s- 
fit  seal;  and  a  special  keyway  for 
identifying  connectors  and  insert¬ 
ing  the  package.  It  is  made  in  a 
-ariety  of  military  approved  mate- 
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MFC.  CO. 

Specials 

For  RADAR,  ELiaRONIC 
and  INSTRUMENT  APPLICATIONS 


MOctona  4^  o-'ifKio ' 


RADIO  ENGINEERING  PRODUCTS 

1080  UNIVERSITY  ST.,  MONTREAL  3,  CANADA 

...JIllPHONI  CABIES 

UNivcrtity  6.6tt7  RADENPRO  MONTREAL 


SINCI  It7« 


What'S  behind  this  quality?  —  it's  VECO's 
ever-constant  research,  development  and  en¬ 
gineering  program,  designed  to  keep  abreast 
of  today's  last-changing  industry.  Backed  by 
one  of  the  country's  largest  and  finest 
equipped  plants.  VECO  works  hand-in-hand 
with  customers  to  improve  existing  products 
and  develop  new  applications  utilizing  Ther¬ 
mistors  and  Varistors. 

VECO  also  publishes  technical  and  educa¬ 
tional  literature  to  tell  customers  of  the  uses 
and  characteristics  of  Thermistors  and  Varis¬ 
tors.  A  new  Technical  Catalog,  covering  over 
290  VECO  stock  items,  and  an  educational 
series  entitled  "Meet  The  VECO  Thermistor" 
are  available.  Write  or  call  for  your  free 
copy  today! 

Alto  AAonufocfurari  of  VECO 

OCat  Aaalytis  aad 

ChremategraRliy  Calls 

,  I _  Caaifeastien  Analyztrs 

I  Ttmaaratura-SeBslBf  Oavicts 
S  -iA/  l  Taaigaratura  (Lai  Prabas) 

'  y''  (Pat.  Applies  for) 


Thermistors)  (Pat.  Appliad  For) 
Castaat-Bailt,  Caastaat  Taaip- 
aratara  Baths  aoS  Caatrals 

Caaipactral  (Elactronic  Controls) 
(Pat  Appliad  For) 

Doscriptiva  litoroture  covering 
each  item  ovoiloble  on  requetl 


High-speed  duel  bonk  counter  for  ute 
in  novigoting  instruments.  Shutter  op- 
erotes  to  closo  off  either  bonk  whon 
in  the  minus  side. 


ENGINEERING 
CORPORATION 
101  SpringFietd  Rood.  Union,  N.  J. 
Telephone  MUrdock  B-7IM 


See  us  at  the  )93g  WESCON  Show,  Booth  1734 — August  19-33,  Pan  PcKifk  Auditorium,  Lot  Angelos, 
ColiFornlo 
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MINIATURIZED 

CARRIER  TELEPHONE  SYSTEMS 
FOR  RADIO  AND  4-WIRE  CABLE 


Covfit^r  otstmbly  of 

fiovigetiA9  intfrwmonf  to  indicolo 
ificrtmofilt  of  mooturtmtnt 
L  for  fo»le  Ugiblo*  J 

4iro<f  **rood-owt". 


FOUR  OR  24  CHANNELS 

Two  miniaturized  voice-multiplex  systems  providing 
four  or  24  voice  channels  over  radio  or  4-wire  coble 
ore  available.  They  hove  many  advantages  over  earlier 
designs:  high  performance,  small  size,  light  weight,  low 
cost,  circuit  simplicity,  low  power  requirentents,  small 
number  of  tubes  of  o  single  type  only,  low  operating 
cost,  low  mointertoiKe  ortd  high  reliability. 

These  systems  provide  a  voke-chonnel  flat  within  1  db 
from  300  to  3500  cycles,  for  each  4  kc  of  bandwidth 
occupied.  Each  channel  is  equipped  with  hybrid,  signal¬ 
ling,  and  dialling  circuits  for  all  the  standard  2-wire  and 
4-wire  loop  options. 

The  basic  unit  provides  on  order-wire  and  4  corrier- 
derived  channels.  These  units  con  be  stacked  in  groups 
of  2,  3,  4  or  5  by  means  of  a  group  modem  to  provide 
9,  14,  19  or  24  ^onnels.  Full  flexibility  is  provided  for 
dropping  and  inserting  channel  groups  at  repeater  and 
terminal  points.  Moderate  lengths  of  4-wire  coble  or 
open-wire  line  may  be  imerted  between  the  multiplex 
equipment  and  the  radio  terminals. 


Direct  rtoding  f^r 

fiavigohfig  ond  dirvctiofMil 

kUnif  grodvoliofit  permit  a 

reodlng  1 50,000 


K*prtspntotlv««  in  Principal  CiH«s 
WRIT!  FOR  IITCRATURI 

DURANT  MANUFACTURING  CO. 

1913  N.  Buffum  Sf.  (Milwaukee  1,  Wis. 
13  Thurbert  Avo.  froviMooca  9,  B.  I. 


34-<liannel  cerrier-aelepheiie  terminel  cemglete  wRh  hybrids, 
rfneing  end  dtolUng  cIruIH,  end  teat  focilHiot.  Dinaenalont  ere 
SB"  high,  lA"  wide  end  I"  deep.  Fewer  Input  290  welts.  WaighI 
324  Iba. 
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CIRCLE  177  READERS  SERVICE  CARD 


module  size  2"  x 
channels.. . 


adji  finable  internal  bias 


all  standard  I  RIG 


rials  for  operations  up  to  500  F. 
Two  matched  parts  a  circular  shell 
for  holding  the  potting  compound 
and  a  flat  plastic  header  with  con¬ 
necting  pins  molded-in  for  mount¬ 
ing  and  wiring  the  component,  press 
together  to  form  the  case. 


CIRCLE  79  READERS  SERVICE  CARD 


f  ' 

A  NEW  CONCEPT  IN  VOLTAGE 
CONTROLLED  OSCILLATORS 


Internal  shorts  and  microphonics 
in  electron  tubes  are  often  sought 
by  tapping  the  tube  with  a  rubber 
mallet  or  similar  tool.  Earphones 
and  a  meter  are  used  as  a  rough 
gage  of  the  tube’s  condition. 

An  automatic  device  called  a  tube 
thumper  is  being  used  by  Chance 
Vought  Aircraft  to  provide  a  more 
objective  measure  of  tube  condition 
and  to  speed  the  testing  process. 
About  20,000  tubes  a  year  are  be¬ 
ing  tested  with  it,  primarily  to  im¬ 
prove  reliability  of  missile  elec¬ 
tronics. 

The  new  tester  actually  reduces 
the  rejection  rate  on  most  types  of 
tubes  by  eliminating  human  judg¬ 
ment  factors.  At  the  same  time,  it 
assures  that  all  types  accepted  are 
within  speciflcations. 

A  tube  is  plugged  into  the  tester, 
and  the  operator  pushes  buttons  on 
a  console  to  connect  the  particular 
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Tube  Thumper 
Ups  Reliability 


The  header  is  flanged  to  fit  a 
recessed  ring  in  the  .shell.  The 
three-surface,  press-fit  seal  mini¬ 
mizes  leakage  of  the  encapsulating 
material. 

Cases  may  be  specified  with  4-5- 
6-7-8-9  or  10  pins  in  various  pitch- 
circle  diameters  up  to  li  in. 


Pr«u-lit  plastic  transionner  casM  r*- 
duc*  mounting  and  oncapsulatlng  pro¬ 
blems 


now! 


a  high  sensitivity 
iow  cost 

spectrum  anaiyzer 
from  lOmc  to  44,000  me 
with  one  tuning  head 


employing  the  latest 
proven  developments 
in  the  Micro-wave  field 


PANORAMIC’S 

advanced  new 

MODEL 


A  naw  and  walcom*  addition  to  Ponoramic't 
long  lino  of  widely  accepted  and  completely 
dependoblo  Spectrum  Anolyxeri,  tKe  SPA-4 
covers  frequencies  from  10  me  to  44,000  me  in 
one  low-cost  compact  unit  that  provides  better 
sensitivity  than  found  in  typical  multi-tuning  head 
spectrum  onolyters. 

Backed  by  Panoramic's  forward  thinking,  long  and 
specialised  experience  in  the  development  of 
spectrum  analysers,  the  SPA-4  embodies  the  human 
engineering  and  stable,  direct  reading  displays 
that  facilitate  rapid  ond  reliable  analyses  of 
measurement  problems. 

The  SPA-4's  many  unique  feotures, 

Iremandous  flexibility  and  simple 
operation  moke  it  unsurpassed 
for  analyses  of  PM,  AM  and 

pulsed  systems,  instabilities  VB 

of  oscillators,  noise  spectra,  /^/|\v'  '  II 

detection  of  porosities,  Mie  ptaaaer'  P 

studies  of  hormonic  out-  //  ^  ^  * 

puts,  radar  systems  ond  '  /  /  I  \  ** 

other  signal  sources.  '  /  ' 


PNOlH  t  l«i.  IM  . 


Wr'rfa,  wire,  phone  NOW 

for  detailed  specification  bulletin. 


•  Bottar  Mntifivify  than  with  typical 
multi-tuning  haod  spactrum  analyxart 

•  Rasolution  continuously  variable  from  1  kc  to  80  kc 
for  analysis  of  wide  and  narraw  pulsod  RF  signals 

•  70  MC  wide  sweep  width  continuously  adjustable  down  to  0  me 

•  Careful  shielding  to  avoid  interference 

•  Calibrated  power,  voltage  and  log 

amplitude  scales  / 

•  Constructed  to  Mil  specifications  \  •  CERTIFIED  ^ 

V  SPCCIFICATIOHS  ^ 

S  for  accurate  / 

r  "  Aa  V  i 

Ponoramic  instruments  are  Proved  Per-  ^ 
formers  in  laboratories,  plonts  and  mill- 
11 1 II  fB  tary  installations.  Find  out  how  o  Ponoromic  instru- 
ul  1 1  ment  con  help  you.  Send  for  our  new  Cataloo  Di9est 

ond  osk  to  be  put  on  our  regular  moiling  list  for  *  I 

JV  The  PofKiramic  Anolyzer  lecturing  applicotion  doto. 

530  South  Fulton  Avenue,  Mount  Vernon,  N.  Y. 

Phone:  Owens  9-4600  Cables:  Panoramic,  Mount  Vernon,  N.  Y.  State 


at  WESCON  •  Booth  1265-1236 
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the  BEST  BUYS  are  -HZ2ZL® 

for  COLOR  &  Monochrome  TV  servicing 


com 


and  Monochrome 
dc  to  5  me  lab  &  tv 
5"  OSCILLOSCOPE 

:460 

»129*“ 

Kit  *79®* 


r  r-r/^/  sweep 

GENERATOR 
&  MARKER  -361 

Kit  *69** 


OYMAMIC  eOMQUCTANCB 


Tube  & 
Transistor 
Tester 
-666 

K"*ii 


See  the  50  HCO  » 

■SZai 

33.00  Northern 


type  of  tube  into  the  test  circuit. 
Specifications  for  noise  are  set  on 
the  dials  and  another  button 
pressed.  The  socket  supporting  the 
tube  then  is  automatically  tapped 
by  a  hammer  with  a  force  equal  to 
10  g’s.  The  blow  is  of  such  short 
duration  that  no  damage  is  done  to 
the  tube,  but  any  loose  parts  will 
vibrate. 

The  signal  caused  by  the  vibra¬ 
tion  is  amplified,  integrated  and 
differentiated  by  standard  com¬ 
puter-type  circuits  and  compared 
with  the  preset  limit  values.  If  it 
exceeds  them,  a  red  light  glows  and 
the  tube  is  rejected. 

The  tube  is  also  checked  under 
power  for  any  electrical  leakage  be¬ 
tween  elements  w’hile  being  tapped. 
If  leakage  exceeds  limits,  one  of 
several  lamps  glows,  indicating 
which  elements  are  shorted.  An  en¬ 
tire  lot  of  the  same  type  tubes  can 
be  checked  without  further  reset¬ 
ting,  each  operation  taking  about 
10  seconds. 


fllGHT  OMIL  ond 
COMTROl 

engimeers 


/  Cross  new  frontiers  in  system 
j  electronics  at  The  Garrett  Corpo- 
j  ration. 

j  High -let  el  assignments  in  the  de- 

j  sign  and  development  of  system  elec- 
■  I  tronics  are  available  for  engineers  in 
I  the  foUouing  specialties: 

j  1.  ELECTRONIC  AND  FLIGHT  DATA 
I  SYSTEMS  AND  CONTROLS  A  wide 
f  choice  of  opportunities  exists  for 
f  creative  R  &  D  engineers  having 
f  specialized  experience  with  control 
I  devices  such  as:  transducers,  flight  data 
I  computers,  Mach  sensors,  servo-merh- 
I  anisms,  circuit  and  analog  computer 
[  designs  utilizing  transistors,  magamps 
and  vacuum  tubes. 

2.  SERVO-MECHANISMS  AND 
ELECTRO-MAGNETICS  Requires  engi¬ 
neers  with  experience  or  academic  train¬ 
ing  in  the  advanced  design,  development 
and  application  of  magamp  inductors  and 
transformers. 

3.  FLIGHT  INSTRUMENTS  AND  TRANS¬ 
DUCERS 

1)  DESIGN  ANALYSIS  Requires  engineers 
capable  of  performance  analysis 
throughout  preliminary  design  with 
ability  to  prepare  and  coordinate  re¬ 
lated  proposals. 

1  2)  DEVELOPMENT  Requires  engineers 
I  skilled  with  the  analysis  and  synthesis 
I  of  dynamic  systems  including  design 
1  of  miniature  mechanisms  in  which  low 
1  friction  freedom  from  vibration 
I  effects  and  compensation  of  thermo 
1  expansion  are  important. 

I  4.PROPOSAL  AND  QUALTEST 
1  ENGINEER  For  specification 
1  review,  proposal  and  qualtest 
1  analysis  and  report  writing  assign- 
l  ments.  Three  years  electronic, 
\  electrical  or  mechanical  experi- 
1  ence  required. 

\  Forward  rosumo  to: 

Mr.  G.  D.  Brodloy 


•  Features  DC  Amplifiers! 

Flat  from  DC-4.5  me,  usable  to  10  me. 
VERT.  AMPL.;  sens.  25  rms  mv/in;  input  Z3 
megs;  direet-eoupled  &  push-pull  thniaat; 
K-follower  coupling  bet.  stages;  4-step 
freq-compensated  attenuator  up  to  1000:1. 
SWEEP:  perfectly  linear  10  cps-100  kc  (ext. 
cap.  for  range  to  1  cps);  pre-set  TV  V  ft  N 
pasitisns  (30  ft  7875  cps);  auto.  sync.  ampl. 
ft  lim.  PLUS:  direct  or  cap.  coupling;  bal. 
or  unbal.  inputs;  edge-lit  engra  -ed  lucite 
graph  screen;  dimmer;  filter;  beivi  fits  std 
photo  equipt.  High  intensity  trace  CRT. 
0.06  usee  rise  time.  Push-pull  hor.  ampl., 
flat  to  400  kc,  sens.  0.6  rms  mv/in.  Built- 
in  volt,  calib.  Z-axis  mod.  Sawtooth  ft  60 
cps  outputs.  Astig.  control.  Retrace  blank¬ 
ing.  Phasing  control. 


Entirely  electrenic  sweep  circuit  (no 
mechanical  devices)  with  accurately-biased 
increducter  for  excellent  linearity. 
Extremely  flat  RF  output:  new  A6C  circait 
automatically  adjusts  osc.  for  max  output 
on  each  band  with  min.  ampl.  variations. 
Exceptional  tuning  accuracy:  edge-lit  hair¬ 
lines,  6:1  vernier.  Swept  Osc.  Range  3-216 
me  in  S  fond,  bands.  Variable  Marker  Range 
2-75  me  in  3  fund,  bands;  60-225  me  on 
harmonic  band.  4.S  me  Xtal  Marker  Osc., 
xtal  supplied.  Ext.  Marker  provision.  Sweep 
Width  0-3  me  lowest  max.  deviation  to  0-30 
me  highest  max.  dev.  2-way  blanking.  Nar¬ 
row  range  phasing.  Attenuators:  Marker 
S‘2e,  RF  Fine,  RF  Coarse  (4-step  decade). 
Cables:  output,  ’scope  horiz.,  'scope 
vertical. 


High  Packaging 
Densities 


Transistor  circuitry  cast  in  an  npoxy 
stick  for  lighter  and  smaller  modules 


COMPLETE  with  steel  cover  and  handle. 

SPEED,  ease,  unexcelled  accuracy  ft  thor¬ 
oughness.  Tests  all  receiving  tubes  (ft 
Color  &  Monochrome  pic  tubes  with  adap¬ 
ter).  Compssite  indication  of  Cm.,  Gp  ft 
peak  emission.  Simultaneous  sal  of  any  1 
of  4  combinations  of  3  plate  voltages,  3 
screen  voltages,  3  ranges  of  continuously 
variable  grid  voltage  (with  5%  accurate 
pot).  New  series-string  voltages:  for  6(X), 
450,  300  ma  types.  Sensitive  200  ua 
meter,  5  ranges  meter  sensitivity  (1% 
shunts  ft  5%  pot).  10  Six-position  lover 
switches:  free-point  connection  of  each 
tube  pin.  to  pushbuttons:  rapid  insert  of 
any  tube  element  in  leakage  test  circuit 
ft  speedy  sel.  of  individual  sections  of 
multi-section  tubes  in  merit  tests.  Direct- 
reading  of  inter-element  leakage  in  ohms. 
New  gear-driven  rollchart.  Checks  n-p-n  ft 
p-n-p  transistors;  separate  meter  readings 
of  collector  leakage  current  ft  Beta  using 
internal  dc  power  supply^^^^^^-— 


A  CAST  INSTRUMENT-STICK  which  al¬ 
lows  transi.stor  circuitry  packaizintz 
densities  as  hisrh  as  74  percent  has 
been  developed  by  Lind  Corp.  Tren¬ 
ton,  N.  J.  The  stick  modules  result 
in  a  size  and  weijfht  reduction  and 
are  replaceable  and  individually  re¬ 
pairable.  With  low  power  circuits  it 
is  possible  to  encapsulate  with  ther¬ 
mal  lag  packaging.  Sticks  strapped 
together  will  withstand  severe 
shock  and  vibration.  Simplicity  of 
manufacture  permits  large  time 
saving  in  going  from  prototype 
breadboard  circuits  to  final  package 
design. 


9851  S.  Sopuivtdi  Blvd. 
Lot  Angolti  45,  Collf. 


\  DIVISIONS: 

:h  M»nulKturing-U>^ 

„ch  M«nuf»c1urlng-W 

AiRettirch  induttrlol 
o„  .  Aero  Engineering 
.:,.uoplyAirCrultert 


Avlollon  service 


AlReteerch 
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A  reduction  in  actuator  cost  and  weight 
up  to  25  per  cent,  with  similar  mainte¬ 
nance  savings,  has  been  achieved  through 
the  advance  design  of  AiResearch  electro¬ 
mechanical  Limit  Switchless  Actuators  for 
aircraft  and  missiles. 

Elimination  of  limit  switches  in  power 
actuators  is  a  result  of  AiResearch  devel¬ 
opment  of  superior  high  temperature 
motors  and  resilient  non-jamming  positive 
stops. 

Limit  switches  are  eliminated  by  two 
methods:  1)  use  of  continuous  stall  high 
temperature  motors,  2)  use 


of  high  temperature  motors  with  thermal 
protectors  which  permit  maximum  on  time 
in  the  duty  cycle. 

Additional  advantages  of  AiResearch 
Limit  Switchless  Actuators:  they  are 
smaller,  less  complex  and  the  possibility 
of  limit  switch  failure  is  eliminate«l. 

Development  of  Limit  Switchless  Actu¬ 
ators  reflects  AiResearch  experience  in 
producing  more  than  a  million  rotary  and 
linear  units.  Current  pnwluctinn  includes 
several  hundre<l  actuator  types,  many  with 
high  temperature  applications. 

Your  inquiries  are  invited. 

ENCINCCRtNC  MESKSeNTATIVCS  AIRSUeSLY  AND  AERO  ENCINEERIN«.  OFFICCS  IN  MAXM  CIHES 


A  Snt  Artuaior,  CONV'AIR  B-58 
B  Seal  Actuator,  LOCKHEED  F.104 
C  Rotor  Blade  Trim  Artuaior 
D  Eleiator  Actuator,  TEMCO  XKDT  I 
Target 

■  2-Molor  Trim  Actuator,  REPUBLIC 
F.IOS 

P  Genera!  Purpote  Linear  Actuator 
O  Dual  Purpose  Feel  Trim  Actuator, 
AFRO  CF-IOS 

H  Rudder  Trim,  AFRO  CF-IOS 
I  Dun  Shutter  Actuator,  LOCKHEED 
ELECTRA 


AiResearch  Manufacturi 


ivisions 

Los  Angeles  45,  California  •  Phoenix,  Arizona 

Systems,  Packages  and  Components  /or;  aircraft,  missile.  ELECTRONIC,  nuclear  and  industrial  applications 
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ECaCTWSCOK 


TV  CAMERA 


TRANSISTOR 

TESTROiCH 


TRANSISTOR 
TEST  BENCH 


Operator  obserroa  transistor  wots  forms  on  tr  monitor.  At  right  is  block  diagram  of  tsst  setup 


Ultra-high-speed  switching  tran¬ 
sistors  are  production  tested  with  a 
traveling  wave  oscilloscope  and 
closed  circuit  tv  system  at  the  Lans- 
dale  Tube  Co.,  division  of  Philco 
Corp.,  Lansdale,  Pa. 

The  transistor  rise  time  is  10 
millimicroseconds  and  its  switching 
potential  is  about  lOv.  The  oscillo¬ 
scope,  made  by  Edgerton,  Germe- 
shausen  and  Grier,  Inc.,  Boston, 
Mass.,  produces  full  scale  deflection 
with  lOv.  Its  rise  time  is  0.1  milli¬ 
microsecond,  which  insures  the 
origination  of  the  observed  rise 
time  in  the  transistor,  not  the 
’scope. 

The  transistors  are  connected  to 
the  ’scope’s  deflection  system.  The 


tv  camera  is  focused  on  the  screen  is  feeding  the  signal.  Accuracy  is 
through  a  5X  magnifying  glass  in  not  affected, 
an  EG&G  camera.  To  establish  a 
time  scale,  an  edge-lighted  reticle  is 
inserted  in  the  camera  at  the  film 
plane.  The  monitor  is  a  17-inch  tv 
screen. 

One  system  serves  2  test  benches. 

The  oscilloscope  has  a  push-pull  de¬ 
flection  circuit.  Ordinarily,  both 
sides  are  fed  simultaneously  in  op¬ 
posite  polarity.  Lansdale  connected 
each  side  to  a  separate  test  bench. 

While  one  operator  reads  the  rise 
time  of  a  transistor  under  test,  the 
second  operator  prepares  the  next 
transistor.  Waveforms  are  dis¬ 
played  in  opposite  directions,  avoid¬ 
ing  confusion  as  to  which  operator 


Crystal's  Frequency 
Is  Cleanliness  Test 


By  Erneol  B. 

K.  11.  I.,ewlK  Co.,  Kant  Hartford,  C«)iui. 


Quartz  crystal  is  a  fabulous  tool 
for  measuring  its  own  cleanliness. 
Instruments  permit  us  to  measure 
its  resonant  frequency  within  a 
single  cycle.  Theoretically,  it  is 
possible  to  detect  a  layer  of  dirt  a 
10-billionth  of  an  inch  thick. 

For  example,  using  the  appro¬ 
priate  formula,  we  find  that  a  25  me 


DESIGN  TRENDS:  Built-in  Microphone  Preamplifier 


Magnetic  and  dynamic  microphones  with  built-in  transistor  preamplifiers  are  gaining  favor  as  a  means  of  imororing  intelligibility  of 
vehicular  communications.  Placing  the  preamp  in  the  mike  reduces  interference.  Microphone  at  left,  designed  by  Shure  Brothers, 
Evanston.  Ill.,  hos  its  amplifier  mounted  in  cavity  below  trcmsducer.  on  screw  which  holds  spring  switch.  The  unmounted  amplifier  Is 
in  the  center.  At  right,  are  a  balanced  armature  magnetic  transducer  and  a  dual  dynamic  transducer  which  serves  as  both  micro¬ 
phone  and  loudspeaker.  When  the  latter  is  used,  pressure  on  the  talk  button  of  the  microphone  connects  in  the  preamplifier.  When  the 
button  is  released,  the  terminals  for  loudspeaker  operation  toke  over 
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DISCAPS 


TYPE  JF  DISCAPS 

Type  JF  DISCAPS  are  espe¬ 
cially  designed  for  applications 
requiring  a  ceramic  capacitor 
with  superior  frequency  stabil¬ 
ity.  These  DISCAPS  extend 
the  available  capacity  range  of 
the  EIA  Z5F  type  capacitors 
between  +10°  and  +85°C  and 
meet  Y5S  specifications  be¬ 
tween  —30°  and  +85°C.  Now 
manufactured  in  capacities  be¬ 
tween  150  MMF  and  10,000 
MMF,  Type  JF  DISCAPS  ex¬ 
hibit  a  change  of  only  ±7.5% 
between  +10°  and  +85°C. 

Write  today  on  your  company 
letterhead  for  information  on 
RMC  DISCAPS. 


OltCAP 

CHAMK 

CAfACITOftt 


RADIO  MATKRIAI.S  COMRANV 
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BALLANTINE  LABORATORIES,  INC./ 


Group  oi  crystal*  are  Immereed  In  qia** 
beaker  In  ultrasonic  tank 

crystal  must  be  0.00253  inch  thick. 
If  a  contaminant  increases  thick- 
ne.ss  by  0.1  per  cent,  the  crystal’s 
frequency  will  be  reduced  by  24,975 
cycles,  a.ssuminic  the  con.stant  for 
soil  is  the  .same  as  for  the  cry.stal. 

This  method  of  checking  for  con¬ 
taminants  was  developed  by  John 
Rameika,  our  chief  engineer,  to  te.st 
the  efficiency  of  an  ultrasonic  clean¬ 
ing  unit  installed  by  Bran.son 
Ultrasonic  Corp.,  Stamford,  Conn. 

First,  crystals  were  cleaned  of 
lapping  compttund,  cleaned  by 
chromic  acid  and  measured  for 
resonant  frequency.  The  same 
crystals  were  immersed  in  a  cold 
tap  water  ultrasonic  bath  for  5, 
10,  15  .seconds,  and  so  on,  and  meas¬ 
ured  again  after  each  exposure. 
The  results  are  shown  in  Fig.  1. 


FEATURES 


•  Outstanding  stability 

•  High  input  impedance 

•  Wide  voltage  range 

•  Large  easy  to  read 
meter  with  overlap 

•  High  accuracy  at  any 
point  on  the  scale 

•  Light,  compact,  rugged 


MODEL  300-D 

PRICE;  $235. 


“  0  60  liO  ISO  2*0 

IMMC*SI06  TiMC.  SCCOSDS 

FIG.  1 — EHscI  oi  ultrasonic  cloanlnq  on 
rosonont  iroquoncy  oi  7100  kc  BT  cut 
quarts  crystal 

Crystal  frequency  was  measured 
using  standard  government  speci¬ 
fied  oscillators  (MIL-C-3098B). 
Their  signal  was  fed  to  a  Halli- 
crafter  SX-28  receiver  and  beat 
against  a  signal  from  a  tempera¬ 
ture  stabilized  secondary  frequency 
standard.  Crystal  Research  Labs 
100-X,  monitored  against  radio  sta¬ 
tion  WWV  with  a  Wilcox  F-3  fixed 
frequency  receiver.  The  beat  note 
was  measured  on  a  General  Radio 
Interpolation  Oscillator  11 07- A. 
Accuracy  of  these  measurements  is 
1  part  in  25  million. 

Other  tests  made  included  tests 


SPECIFICATIONS 


VOLTAGE  RANGE:  1  millivolt  to  1000  volts  rms.  In  6  decod*  rongsi.  (.01,  >1,  I,  10, 
100  and  1,000  volts  full  seal*). 

FREQUENCY  RANGE:  10  to  250,000  cps.  , 

ACCURACY:  2%  throughout  voltage  and  frequency  ranges  and  at  all  paints  on  tha 
motor  scale. 

INPUT  IMPEDANCE:  2  megohms  shunted  by  15  pnl  except  25  ppf  on  lowest  rang*. 

DECIBEL  RANGE:  -60  to  +60  decibels  referred  to  1  volt. 

STABILITYi  Less  than  'A  %  change  with  power  supply  voltoge  variation  from  105  to 
125  volts. 

SCALES:  logarithmic  voltage  scale  reading  from  1  to  10  with  10%  overlap  at  both 
endsi  auxiliary  linear  scale  In  decibels  from  0  to  20. 

AMPLIFIER  CHARACTERISTICS:  Maximum  voltage  gain  of  60  OBj  maximum  output 
10  volts;  output  impedance  is  300  ohms.  Frequency  response  flat  within  1  DB  from 
10  to  250,000  cps. 

POWER  SUPPLY:  115/230  volts,  50-420  cps,  35  watts  approx. 


IP'f/Vc  /or  catalog  for  complete  information, 


100  FANNY  ROAD,  BOONTON,  NEW  JERSEY 
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Ci*OB*<l  crfttal  (riqhl)  opp«ara  snow- 
whtl*  compared  with  uncUaaad  cryttal 

of  activity  and  adhesion  after  silver 
plating.  The  findings  of  the  test 
caused  a  change  in  the  cleaning 
procedure.  Formerly,  after  removal 
of  lapping  compound,  crystals  were 
boiled  10  minutes  in  chromic  acid, 
boiled  up  to  1  hour  in  detergent, 
rinsed  6  or  7  times  and  oven-dried. 

Now,  they  are  immersed  in  hot, 
not  boiling  acid,  rin.sed,  cleaned  of 
chromic  acid  traces  ultra.sonically, 
rin.sed  in  hot  detergent  for  10  min¬ 
utes,  rinsed  3  times  in  hot  tap 
water,  rinsed  ultrasonically,  rinsed 
3  times  in  distilled  water  and  dried. 

There  are  more  steps,  but  clean¬ 
ing  time  is  less.  There  is  less  break¬ 
age  or  fumes  due  to  boiling.  Up  to 
300  crystals  may  be  cleaned  in  a 
batch  without  racking  since  ultra¬ 
sonic  action  gets  between  two  flat 
crystals.  Crystals  with  incipient 
cracks  will  be  broken  by  the  ultra- 
.Honic  agitation. 


Oscillation  and  Air 
Assemble  Small  Parts 


Carbon  ixulnq  chuck  motoi  with  plat* 
oi  118  ataomblod  lannlnaU 

Small  dissimilar  parts  of  her¬ 
metically  sealed  terminals  are 
batch-as.sembled  on  a  Freeloader 
machine.  New  collector  plates 
adapt  the  machine  to  the  operation. 
It  was  originally  developed  by 
Whitso,  Inc.,  Schiller  Park,  Ill.,  to 
load  metal  inserts  and  other  small 


f  »  »  I  H 

inr-n^j^  11  111  V 

Whatever  your  requirements  may  be  for  miniature  pulse 
PULSE  transformers,  Technitrol  has  a  design  that  will  meet 

— your  circuit  specifications.  Conunercial  or  Mil-T-27A 
I  NAnorUKIIICNa  low-power  transformers  with  pulse  widths  ranging  from 
O.OS  to  20  Msec,  are  available  as  standard  stock  com¬ 
ponents.  Send  for  Catalog  166 


DELAY 

LINES 


Technitrol  manuf  '^•'es  and  maintains  a  com¬ 
plete  stdck  of  distributed  parameter  delay  lines 
in  standaid  package  form  for  plug-in  or  pigtail 
mounting.  Specially-designed  delay  lines  to 
meet  specihc  performance  characteristics  are 
available  on  order.  Send  for  Bulletin  174. 


TEST  INSTRUMENTS 

Diode  Tester:  for  rapid,  accurate  checking  of  semiconductor  diodes 
using  dynamic  curve.  Send  for  Bulletin  1001 

Cathode  Ray  Indicator:  a  visual  indicating  device  for  observing  the 
output  of  diode  testers  and  transistor  curve  tracers.  Send  for  Bulletin  1002 
Variable  Pulser:  converts  any  type  of  signal  source  up  to  5  me.  into 
standardized  pulses  of  control!^  amplitude  and  duration.  Bulletin  1010 
Variable  Frequen^  Oscillator:  supplies  a  source  of  frequencies  from 
too  cps.  to  S.6  me.  in  7  bands  with  continuous  tuning  over  each  band. 
Send  for  Bulletin  1011 


SEE  THESE  REPRESENTATIVES: 

ARIZONA 

ILLINOIS 

NEW  YORK 

Emory  F.  &  Lincoln  Howe 
4328  N.  42nd  Place 

Phoenix 

Robert  J.  Kennedy 

6713  N.  Oliphant  Ave. 
Chicago  31 

Syracuse: 

Land-C-Air  Sales  Co. 

317  State  Tower  Bldg. 

NORTHERN  CALIFORNIA 

MASSACHUSETTS 

Tuckahoe:  i 

Carl  A.  Stone  &  Assoc.,  Inc. 
325  San  Antonio  St. 

Pah)  Alto 

W.  B.  Pray  Sales 

44  Washington  St. 
Wellesley  81 

Land-C-Air  Sales  Co. 

140  Marbledale  Rd. 

COLORADO 

MINNESOTA 

TEXAS 

Hytronics  Meas.,  Inc. 

1^5  S.  Bannock  St. 

Denver  23 

Edward  Hoffman  Co. 

216  Liberty  Bank  Bldg. 
St.  Paul  4 

Airep  Engineering 

P.O.  Box  9555 

Dallas  14 

Ti 


teclmitrol 

KNOINKKRINO  COMPANY 

East  Coast  Office:  1952  E.  Allegheny  Ave.,  Philadelphia  24,  Ps. 
West  Coast  Office:  252  North  Irving  Boulevard,  Los  Angeles  4,  Calif; 
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30^Ho  5000  cycles 


// 


These  words  from  Sigma  last  Tuesday  told  industry  that  a  new 
break-through  had  been  made  in  the  struggle  for  more  and  more  vibration 
resistance  in  relays.  What  the  words  didn’t  tell  was  the  poignant,  human  story 
of  the  Sigma  project  engineer  whose  life  is  devoted  to  vibration 
—  Ralston  E.  "63  g  Rally"  (pronounced  "rawley")  Bates.  4 
Asked  to  comment  on  the  remarkable  vibration  immunity 
of  the  Series  32,  Rally  answered  with  characteristic  scientific  calm 
"Boy,  we  shake  ’em  till  they  yell  uncle!"  Bates’  co-workers 
are  quick  to  point  out  that  the  new  fame  hasn’t  spoiled  the 
simple  pleasures  and  quiet  life  of  this  dedicated  man. 

He  still  joins  the  car  pool  to  South  Braintree  once  a  month,  H 


and  a  quiet  evening  at  home 


or  a  weekend  spent  boating 
are  all  he  asks. 


^  ■ 

Long-time  friends  like  to  recall  hov/ 


even  as  a  small  boy,  Rally  was  destined  for 
a  future  of  simple  harmonic  motion, 

His  contributions  to  the  design  of  . 

Sigma  relays  in  the  last  12  years  are  legion; 

as  he  himself  puts  it,  "You  can’t  work  for  Sigma  for  a 

dozen  years  wichout  making  some  improvements." 


Since  his  last  statement  no  one  has  been  able  to  reach 
Mr.  Bates  for  further  particulars  on  the  Series  32.  Other 
reliable  sources,  however,  have  said  that  a  32  is:  a  sub¬ 
miniature  DPDT  relay  which  needs  no  standby  power 
(magnetic  latching),  and  only  a  trifle  (50  mw.)  at  the 
instant  of  switching;  measures  O.8OO"  x  0.400"  x  0.900" 
maximum;  has  pins  spaced  equally  on  0.200"  centers;  is 
priced  low,  and  is  available.  Bulletin,  which  says  nothing 
about  Bates,  is  available  on  request. 


SIGMA 


SIGMA  INSTRUMENTS,  INC. 

62  Pearl  Street,  So.  Braintree  85,  Massachusetts 

AN  APnuATe  OP  THC  piaHcn.Picncc  co. 

"VISIT  SIGMA  BOOTHS  1132-1133  AT  THE  WESCON  SHOW" 


parts  into  molds. 

Each  collector  plate  has  118 
orifices  which  hold  completed  ter¬ 
minals.  Each  orifice  has  a  recess 
for  the  metal  eyelet,  a  counterbore 
for  the  glass  bead  and  a  hole  for 
the  steel  feed-through  electrode. 
The  orifices  mate  with  holes  in  the 
carbon  chuck  u.sed  in  the  fusing 
furnace. 

The  Freeloader  model  used  has  2 
drums,  each  divided  into  2  com¬ 
partments.  Three  compartments 
are  bulk-loaded  with  terminal 
parts,  one  kind  of  part  in  each  com¬ 
partment.  The  remaining  compart¬ 
ment  is  not  used. 

The  drums  oscillate,  bringing  the 
parts  over  the  holes  in  the  orifices. 
Air,  blown  into  the  drums  and  out 
the  holes,  sucks  parts  in  place  un¬ 
til  all  holes  are  loaded  (  Elec¬ 
tronics,  October  1,  1957). 

Maximum  production  is  achieved 
when  one  operator  handles  several 
collector  plates.  A  plate  is  clamped 
on  the  compartment  containing 
eyelets  (station  1),  while  the  com¬ 
partments  containing  glass  beads 


ELECTRODE 


STATION  3 


Diagrams  show  oriilcss  in  collsctor 
plaiss  and  loading  soqusncs 
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(station  2)  and  electrodes  (station 
3)  are  temporarily  sealed  with 
blind  plates.  The  orifices  receive 
the  parts  in  this  order. 


The  WBD 
Custom  Service  on 
Precision  Resistance, 
Chemical  and 
Mechanical  Alloys 


Othar  part*  handlad  by  loadinq  mochlna 


The  machine  is  put  in  operation 
until  the  plate  at  station  1  is 
loaded,  in  about  11  minutes.  That 
plate  is  moved  to  station  2  and  a 
new  plate  goes  on  station  1.  In  the 
third  loading  cycle,  the  first  plate 
is  at  station  3  and  collector  plates 
are  on  all  3  compartments. 

Once  the  third  loading  cycle  is 
completed,  each  cycle  produces  a 
collector  plate  with  118  assembled 
terminals.  The  assemblies  are 
transferred  from  the  loaded  plate 
to  the  fusing  chuck  by  simply  plac¬ 
ing  the  chuck  on  top  of  the  plate 
and  inverting  both  at  once.  The 
chuck  is  finally  placed  on  the  fur¬ 
nace  convey'or. 


j  (1958  VERSION) 


WBD  vacuum-melted  custom 
metals  are  providing  the 
answer  to  increasing  demands 
for  entirely  new  alloys  in 
missiles,  rocketry  and 
nucleonics.  This  new  integrated 
custom  service  provides 
complete  development  and 
manufacturing  departments 
and  features  one  of  the 
nation’s  largest  vacuum¬ 
melting  installations.  If  your 
application  requires  a  special 
alloy,  ask  for  complete 
information. 


Gallium  Rub  Prepares 
Aluminum  lor  Solder 

Gallium,  rubbed  on  the  surface 
of  aluminum  or  on  aluminum-ba.se 
alloys  enable.s  the  aluminum  to  be 
readily  .soldered  to  aluminum  or 
other  metals.  The  process  is  de- 
.scribed  in  Patent  2,824,365,  licen.sed 
free  by  the  Atomic  E^nergy  Com¬ 
mission,  Washington,  U.  C. 

Metallic  gallium  is  rubbed  on 
aluminum  which  has  been  heated  to 
30C,  which  forms  a  surface  layer 
of  aluminum-gallium  alloy.  The  sur¬ 
face  is  then  wiped  and  heated  to 
180  C  to  200C.  Conventional  60-40 
solder  mat  then  be  used. 

The  method  yields  a  bond 
strength  equal  to  that  obtained 
when  the  aluminum  is  coated  with 
tin-zinc  alloy  at  400C.  Bond 
strength  may  be  further  improved 
by  coaling  the  aluminum-gallium 


Precision  alloys  for  all 
applications  including  — 
Nickel  Chrome 
Heat  Resisting 
Low  Temperature  Coefficient 
High  Temperature  Coefficient 
Glass  Sealing 
Filament  and  Grid 
Beryllium  Copper 
Stainless  Steel 
Pure  Nickel,  Monel* 

Wire,  rod,  ribbon  and  strip 

Insulations  of  Enamel. 
Formvar,  Liquid  Nylon, 
Cotton,  Silk,  Nylon 
and  Fibre  Glass. 

*T.M.  International  Nickel  Co. 


WILBUR  B.  DRIVER  CO. 

Main  OHIca:  NEWARK,  N.  J.  •  Tel.  HUmboldt  2-5550 
Fvr  Over  40  Year$  Meltert  and  Manufacturers 

9f  Precision  Alloys  for  All  Industries 

Mf|.  Plants:  1875  McCARTER  HWY.,  NEWARK  4,  N.  J.  •  2734  INDUSTRIAL  WAY,  SANTA  MARIA,  CAL. 


layer  with  tin. 


I  In  Canada:  CANADIAN  WILBUR  B.  DRIVER  CO.,  LTD.,  85  KING  STREET  EAST,  TORONTO  1,  CANADA 
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NEW  PRODUCTS 


Show  New  Factory  Machines 


'Ine  Robert  K.  Moms  Co 
aiitoiiiatic  iiiillei 


Boesch  Mfg.  Co. 
toroidal  winder 


Steiner-Ives  Co 
seal  annealer 


Markcni  Machine  Co. 
marking  machine 


Kahle  Engineering  Co. 
sealing  machine 


J.  W.  Dice  Co. 
automatic  micrometer 


As  INDUSTRY  advances  along  the  automation  road  an  ever  increasing 
number  of  factory  production  machines  are  being  placed  on  the  mar¬ 
ket.  Latest  announced  feature  speed  and  preeision. 

Steiner-Ives  Co.,  Springfield  Rd.,  Union,  N.  J.,  (200)  has  available 
a  new  rotary  mount  seal  annealer  (with  eight  tube  holders)  for  oper¬ 
ation  at  500  C,  to  seal  mount  stem  to  neck  of  tube.  Oven  has  total 
heating  length  of  about  4  ft  and  cooling  length  of  about  18  in. 

Recently  announced  by  Bocsch  Mfg.  Co.,  45  River  St.,  Danbury, 
Conn.,  (201)  is  the  TW^OO  electronically  controlled  toroidal  winder. 
A  control  counter  provides  the  means  for  controlling  several  new  pro¬ 
duction  aid  features,  such  as  slow-start  slow-stop  of  the  driving  motor, 
automatic  winding  of  segments,  and  progressive  winding. 

The  Robert  E.  Morris  Co.,  West  Hartford,  Conn.,  (202)  with  na¬ 
tional  sales  rights  to  W.  II.  Nichols  Co.  milling  machines,  has  just 
reported  model  8SA  automatic  miller.  It  is  set  up  for  the  plunge-cut 
slicing  of  germanium  into  0.01 5  in.  thick  wafers,  ±;  0.0005  in. 

A  new  model  digital  readout  automatic  electronic  micrometer  is  in 
production  at  J.  \\'.  Dice  Co.,  Englewood,  N.  J.,  (203).  Featuring 
adjustable  measuring  pressure,  it  can  measure  fragile  or  compressible 
materials,  conducting  or  nonconducting,  as  well  as  metallic  or  hard 
parts.  Direct  reading  counter  reads  in  decimal  fractions  of  an  inch, 

Kahle  Engineering  Co.,  1310  Seventh  St.,  N.  Bergen,  N.  J.,  (204) 
now  makes  an  8-position,  8-head,  automatic  scaling  machine  for  the 
mass  production  of  glass  inner  terminal  units  for  electron  tubes— a 
process  which  heretofore  has  required  skilled  hand  lathe  and  glass 
blowing  techniques. 

Model  122A  marking  machine  now  available  at  Markem  Machine 
Co.,  Keene  58,  N.  II.,  (205)  works  automatically.  Cylindrical  electrical 
and  electronic  components  with  base  wire  leads  may  be  marked  on 
the  top  and  side  at  high  production  rates  in  a  single  operation. 


For  more  information  use  READER  SERVICE  Cord 


Calibrator 
resistance  type 

Intern.\tionai.  Resistance  Co., 
Hycor  Division,  12970  Bradley 
Ave.,  Sylniar,  Calif.  ITic  unit  illus¬ 
trated  permits  resistance  calibra¬ 
tions  up  to  100  megohms  with  an 
accuracy  of  ±  0.01  percent.  It  em- 
plovs  a  method  developed  by  the 
Bureau  of  Standards  and  enables 
the  transfer  of  the  accuracy  of  low 
range  standards  to  the  higher  ranges 
with  an  additional  error  of  transfer 
of  less  than  ±.  0.0001  percent  per 
2  decades  up  to  10  megohms  and 
±  0.01  percent  to  100  megohms. 
Unit  consists  of  10  calibrated  pre¬ 
cision  resistor  steps  using  encap¬ 
sulated  precision  wire  wound  re¬ 
sistors.  Each  step  is  adjusted  to 
0.01  percent  of  nominal.  Circle 
206  on  Reader  Service  Card. 

(Continuad  on  pogo  126) 
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Only  Merck  makes 

all  three  forms  of  ultra-pure 


for  semiconductor  applications 


Merck  Polycrystalline  Billets — have  not  been  previously  melted  in  quartz,  so 
that  no  contamination  from  this  source  is  possible.  Merck  guarantees  that  single 
crystals  drawn  from  these  billets  will  yield  minimum  resistivities  over  50  ohm  cm. 
for  n  type  material,  and  over  100  ohm  cm.  for  p  type  material.  Merck  Silicon  Billets 
give  clean  melts  with  no  dross. 

Merck  Polycrystalline  Rods — are  ready  for  zone  melting  as  received  ...  are 
ideal  for  users  with  floating-zone  melting  equipment.  Merck  Polycrystalline  Rods 
(8'/i  to  lO'/i  inches  long  and  18  to  20  mm.  diameter— smaller  diameters  on  special 
order)  yield  more  usable  material.  In  float-zone  refining  one  can  obtain  minimum 
resistivities  of  1000  ohm  cm.  p  type  with  minimum  lifetime  of  200  microseconds. 

Merck  Single  Crystal  Silicon— offers  manufacturers  without  floating-zone 
equipment  semiconductor  Silicon  of  a  quality  unobtainable  elsewhere.  No  crucible- 
drawn  crystals  can  match  the  reliability  of  Merck  single  crystal  material  in  semi¬ 
conductor  devices.  Merck  Single  Crystal  Silicon  is  available  with  min.  resistivity  of 
1000  ohm  cm.  p  type.  Other  resistivities  ranging  from  1.0  ohm  cm.  p  or  n  type  up 
to  1000  ohm  cm.  will  soon  be  available. 


OMmk  •  Ok,  liie. 


For  additional  information  on  specific  applications  and  processes^  write 
Merck  A  Co.,  Inc.,  Electronic  Chemicals  Division,  Dept.  ES~i,  Rahway, N.J. 


ULTRA-PURE 

SILICON  —a  product  of  MERCK 

BASE  BORON  CONTENT  BELOW  ONE  ATOM 
OF  BORON  PER  SIX  BILLION  SILICON  ATOMS 
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Hermetic 
Sealingr^ 


GASEAL® 

Prmuriztd  m«tal 
harimtic  taals  for  tttif 
installation  anywhera 
witiMNit  spocial  tools. 
Withstand  more  than 
8S0  dofrees  F..  hi(h 
prtssurts  and  altiti^ot. 
For  any  sealing 
configuration. 


Best  Insurance 
for  Component 
and  Systems 
Reliability! 

Corrosion . .  .dust . . .  f  ungrus . . .  altitude . . . 
humidity. . .  pressures.  True  hermetic 
sealing  completely  eliminates  their 
usually  disastrous  effects  on  electronic 
and  mechanical  apparatus. 

GHS  offers  uniquely  qualified  tech¬ 
niques  and  specially  developed  facilities 
in  the  field  of  hermetic  sealing.  They 
are  guaranteed  to  add  a  permanent 
plus  to  your  product  reliability. 

For  inert  gas  filling,  100%  mass  spec¬ 
trometer  leak  testing  of  any  assemoly, 
and  every  phase  of  true  hermetic  seal¬ 
ing  to  meet  military  or  industrial  s]^s, 
GHS  in-plant  services  are  unequalled. 

The  GHS  Megpot® 


Quickly,  efficiently  tests  your  components,  insu¬ 
lation.  Features  10  million  megohms,  100,  200 
or  500V  DC,  automatic  ‘‘charge’’  and  safety  con¬ 
trols,  non  destructive  (as  high  as  5000V  AC) 
high-potential  test  set  with  current  limiting  and 
automatic  shut-off  circuit.  Portable. 

Write  for  Specific  Information ...  and 
use  the  GHS  Advisory  Services  without 
obligation. 


^  GENERAL 

qhI  hermetic 

ElECTRONKS  FOP  SEALING 
LAND,  SEA  AND  SPACE  CORPORATION 

Valley  Stream,  N.  Y.  •  VAIley  Stream  S-6363 


Power  Supply 
modular  type 

Trans  Electronics,  Inc.,  7H9 
Canoga  Ave.,  Canoga  Park,  Calif., 
has  added  another  module  to  its 
series  of  unitized  power  supplies 
employing  silicon  rectifiers  to 
achiese  small  (5}  in.  by  in.  by 
7i  in.)  size,  and  high  efficiency. 
Model  RSI  10  with  excellent  regu¬ 
lation  characteristics  (load  0.1  p>cr- 
cent;  line  0.1  percent)  and  mini¬ 
mum  ripple  and  noise  (3  mv  maxi¬ 
mum  peak  to  peak)  is  designed  for 
use  in  an  extensisely  used  voltage 
range  (0-110  v  d-c)  at  0-100  ma 
incorporating  instant  time  saving 
construction  for  easv  substitution 
and  circuit  salvage.  Circle  207  on 
Reader  Service  Card. 


1 ^  i  } 


AGO  Unit 
plug-in  type 

Electro  Precision  Core.,  P.O. 
Box  669,  Arkadclphia,  Ark. 
Mounted  on  a  plug-in  p-c  chassis 
3.5  in.  by  6.0  in.,  model  DLA-30 
automatic  gain  control  unit  is  de¬ 
signed  to  maintain  constant  serso 
l(M)p  gain  for  reference  voltage  vari¬ 
ations  from  2  to  100  v.  Primarily 
useful  in  applications  where  the 
reference  \oltage  is  a  \ariable  sys¬ 
tem  parameter,  where  the  servo  is 
switched  from  one  loop  to  another, 
or  where  the  follow-up  potentiom¬ 
eter  is  part  of  a  bridge  circuit,  the 


DLA-30  functions  as  a  variable 
plate  load  when  used  in  conjunc¬ 
tion  with  the  DLA  10  scr\o  pre¬ 
amplifier.  Circle  208  on  Reader 
Service  Card. 


Compact  Trimmer 
rugged,  wirewound 

Teciinolocy  Instrument  Core., 
531  Main  St.,  Acton,  Mass.  Type 
R'rW  miniature  high  temperature 
trimmer  has  a  25  turn  lead-screw 
adjustment.  Resistance  range  is  50 
to  100  K  ohms.  'ITicse  trimmers 
arc  designed  for  applications  in  the 
temperature  range  from  —  55  C  to 
-f  225  C.  Dual  stainless  steel  con¬ 
tacts  on  winding  and  slip  ring  and 
precious  metal  take-off  and  end 
tabs  contribute  to  the  overall  re¬ 
liability.  Compact  design  makes 
these  trimmers  ideal  for  printed 
circuit  application  or  stacking  of 
multiple  trimmers  in  a  restricted 
area.  Circle  209  on  Reader  Service 


Coil  Assembly 
high  po-wer 

Illumitronic  Engineering,  680 
E.  Taylor  St.,  Suninvale,  Calif. 
Higher  clficicncs  and  compactness 
arc  features  of  the  two  new  PiDux 
coil  assemblies.  The  assemblies  are 
designed  for  Pi  output  circuits  in 
commercial  and  laboratory  trans¬ 
mitters.  ITiey  arc  available  in  both 
1,000  and  500  w  assemblies.  The 
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high  frequency  coil  sections  are 
silver  plated  for  high  tank  circuit 
efficiency.  Circle  210  on  Reader 
Service  Card. 


V-R  Power  Supply 
transistorized 

Kr.pco  LAHORAiORiris,  In®.,  131-38 
Sanford  .\ve.,  I•'lushing  55,  N.  Y. 
Model  SC-18-0.5  delivers  0-18  v, 
0-0.5  ampere.  Regulation  for  line 
or  load  is  less  than  0.1%  or  0.003 
V,  whichever  is  greater.  Ripple  is 
less  than  1  mv  rnis.  Recovery  time 
is  less  than  50  fisec.  Operating 
ambient  temperature  is  50  C  maxi¬ 
mum.  Output  impedance  is  less 
than  0.0-1  ohm.  Circle  211  on 
Reader  Service  C^ard. 


Voltage  Regulator 
tubeless  magnetic 

I'ni  Sopr.RioR  Kt.Kc.iRic  Co., 
Bristol,  Conn.  Stahiline  automatic 
voltage  regulator  type  TMl  17101 
maintains  amstant  output  regard¬ 
less  of  line  or  lewd  changes.  It  is 
designed  for  115  v,  -100  cvcle  5 
percent,  single  phase  dutv  with  a 
rating  of  1  kva.  Input  voltage  range 
is  95-130  V  and  output  voltage  is 
adjustable  from  110  to  120  v.  'Hie 
outpvit  voltage  accuraev  is  constant 
to  within  a  1 .0  v  bandwidth  for 
line  voltage  variations,  output  lo-ad 
current  and  load  power  factor 
changes.  Ilie  load  power  factor 
range  is  0.7  lagging  to  1.0.  Rccov- 
erv  time  is  less  than  1.0  sec  for 
complete  correction  of  line  or  luul 


ACEPOr 


SUB-MINIATURE,  PRECISION,  WIRE-WOUND 

LINEAR 

POTENTIOMETERS 


Small  pot  size  ^  Big  pot  performance 


Only  Vi"  in  diameter,  the  ACEPOT  excels  in  a  combination  of  all 
around  top  performance  characteristics  comparable  to  larger  units. 
For  example,  these  precision  units  feature  ±2%  resistance  tolerance 
and  ±:  0.3%  independent  linearity.  Every  potentiometer  is  complete¬ 
ly  sealed  against  sand,  dust  and  foreign  matter  to  avoid  abrasive  ac¬ 
tion  between  moving  parts.  All  materials  and  metals  are  treated  for 
maximum  resistance  to  salt  spray,  corrosion,  humidity  and  conform 
to  shock  and  vibration  tests.  ACEE*OTS  are  designed  and  assembled 
MIL-A-8625A,  OO-M-1512,  JAN-T-152,  M1L-E-5272A,  MIL-R- 
19A,  NAS-710  and  MIL-R-19318  (ships). 


ACiPOT  lINiARITY  TIST 

Ptol  ol  volto9«  roti*  arror  vartut  ra- 
totian  lllwtlrofat  Nnaarlty  ta  baNar 
than  ±  0.3%. 


ACIPOT  RESOLUTION  TEST 

Sa<tion  af  atcillogroph  troca  af  alat- 
trical  rataivtian  thowi  vollaga 
changa  far  aach  him  of  wira. 


ACE  offers  a  wide  variety  of  linear  and  nonlinear  precision,  wire- 
woimd  potentiometers  in  standard,  special  and  AIA  sizes.  Custom 
designs  to  meet  special  requirements  can  be  made  available  on  short 
lead  time.  Call,  write  or  teletype  Dept.  F,  ACE  ELECTRONICS 
ASSOCIATES,  INC.,  99  Dover  Street,  Somerville,  Mass.,  Somerset 
6-5130,  TWX  SMVL-181. 

acUT'*  ATF  electronics  associates,  INC. 

ACISITS) 

ACIOMM® 
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‘DIAMOND 


®  RELAYS 


NEW . . .  High  Speed 
Polarized  Relays 

Fast  action  with  freedom  from  bounce,  plus 
high  sensitivity  and  consistent  operation  with 
tow  distortion,  are  provided  by  small,  rugged 
Series  P  Polarized  Relays.  SPOT,  with  two 
independent  coils,  they  will  handle  over  1 ,000 
pulses  per  second.  Various  coil  resistances  up 
to  5,000  ohms  each  coif.  Contact  ratings  vary 
with  switching  speed  but  range  from  60  MA 
to  2A  with  voltages  to  120  AC  or  DC, 
dependent  upon  amperages  employed. 


diangcs.  Waxcform  distortion  is 
percent  inaxiininn  under  all  in¬ 
put  line  and  most  load  conditions, 
assuming  that  the  input  line  \'olt- 
age  is  sinusoidal  and  of  the  nominal 
frequenev  for  which  the  unit  is  de¬ 
signed.  Circle  212  on  Reader  Ser\- 
ice  Card. 


Aircraft-Missile 
Series  R  &  S  Relays 

Miniature,  hermetically  sealed  4PDT,  Series 
R  &  S  relays  provide  excellent  reliability  over 
their  long  service  life.  Electrically  and  physi¬ 
cally  interchangeable,  the  two  series  differ 
only  in  that  Series  S  coils  are  separately 
sealed  within  the  sealed  cases,  with  organic 
matter  eliminated  from  the  switch  mechanism 
for  greatest  reliability  in  dry  circuits.  Con¬ 
tacts  MA  to  10  A. 


General  Purpose 
AC,  DC  Relays 

Series  W  Power  Relays  are  DPDT,  double 
break-double  make;  measure  only  lVi"'X 
IVi"  X  1%",  but  are  rated  to  25  A,  resistive, 
at  112-230  V,  AC,  1  HP  1 15  V,  AC,  2  HP, 
230  V,  AC.  Socket,  panel  and  sidewall 
mountings  are  standard;  others  available  to 
meet  special  needs.  12  possible  contact 
arrangements,  including  sequencing. 


S«S.“V£ 


"Diamond  H"  ongineers  are  prepared  to  work  with  you  to 
develop  variations  on  these  relays  to  meet  your  specific 
requirements.  Tell  us  your  needs  ...  by  phone  or  letter. 


I  Microwave  Station 
!  24-channel  unit 

Radio  Corp.,  ok  Amkrica,  Cam¬ 
den,  N.  J.,  announcx's  a  compiict 
transmitter-receiver  unit  for  micro¬ 
wave  radio  relay  systems  that  can 
be  inexpensively  pole-mounted.  It 
will  apfK-'ar  principally  to  public 
utilities  in  communications  and 
remote  control  operations.  The 
M.\1-9E  provides  twenty-four  chan¬ 
nels  for  voice  communications,  fac¬ 
simile  transmissions,  teletvpewriter 
and  remote  control  functions.  The 
unit  was  designed  for  use  with 
RCA’s  MV-124  multiplex,  or  any 
other  ssb  frequency-division  multi¬ 
plex  equipment.  Circle-  213  on 
Reader  Scrsice  Card. 


HABT 


MANUFACTURING 

COMPANY 


202  Bartholomew  Ave.,  Hartford  1 ,  Conn. 
Phone  JAckson  5-3491 
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Pulse  Sorter 
transistorized 

Navigation  Computer  Corp., 
1621  Snyder  Ave.,  Philadelphia  45, 
Pa.  One  of  the  most  common  uses 
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of  the  company’s  reversible  binary 
counter  is  in  the  digital  control  of 
machine  tools.  In  a  feedback  type 
system,  command  pulses  arc  fed  to 
the  forward  count  input  and  pulses 
from  the  machine  follow-up  move¬ 
ment  arc  fed  to  the  reverse  input  to 
compute  the  lag  or  error.  Although 
the  reversible  counting  of  the  unit 
is  completely  automatic,  the  feed¬ 
back  pulses  may  occur  at  random  or 
coincident  with  the  command 
pulses.  'I'hc  pulse  .sorter  HbA  is 
the  answer  to  this  problem.  It  is 
connected  in  series  with  both  the 
forward  and  reverse  inputs  to  the 
counter  and  blanks  froth  pulses, 
should  they  occur  within  5  #tsec  of 
each  other.  Carcle  214  on  Reader 
Senice  Card. 


benefits 
for  you 
with  trio  labs^ 

B  U  I  L  D  -  I 


concept 


By  designing-in  trio  miniature  panel¬ 
mounting  instruments  into  operating 
and  testing  equipment,  you  .  .  . 

•  customize  both  your  test  set-up 
and  instruments 

•  save  space  (average  trio  model 
is  4"  X  4"  X  4") 

•  save  time:  at-a-glance  sequential 
or  continuous  monitoring 

•  save  money:  exclude  unnecessary 
instrument  functions,  ranges 

•  make  monitoring  foolproof:  reod 
"go,'no-go"  by  switching 

•  improve  testing  efficienev  and 


system  reliability 


•  increase  overoii  design  freedom 


Transformer 
wide  band  type 

North  Hii.i.s  Electric  Co.,  Inc.. 
Mineola,  E.I.,  N.Y.  Type  1210 
wide  band  transformer  is  an¬ 
nounced.  Designed  for  operation 
over  the  100  kc  to  100  me  range 
with  minimum  insertion  loss,  these 
transformers  may  be  used  for 
step-up  or  step-down.  Impedance 
ratio  is  600  ohms:  75  ohms.  Appli¬ 
cations  include  antenna  matching, 
receiver  and  low  power  transmitter 
coupling,  and  use  in  many  circuits 
where  isolation,  impedance  match¬ 
ing,  or  step-up  are  required  over  a 
wide  band.  Circle  215  on  Reader 
Serviec  Card. 

Frequency  Changer 
all  solid  state 

EMP  Electronics  Research 
I.ABOR.vioRiES,  Inc.,  1940  E.  Bu¬ 
chanan  St.,  Pluxinix,  Ariz.  Model 
I’C-l  is  a  50  va,  400  cps  output, 
115  V  60  cps  input,  transistorized 
frequency  changer.  It  features  4 
percent  voltage  regulation  from  no 
load  to  full  load.  Frequency  sta- 


BEFORE  ...  3  external  instru¬ 
ments  were  used  to  measure  AC 
and  DC  voltages  .  .  .  cluttered, 
tedious,  wasteful,  subject  to  error. 


AFTER  ...  3  trio  VTVMs  inte¬ 
grally  built-in  now  are  always  on 
hand  to  measure  just  the  para¬ 
meters  you  designate.  I 


3  ways  you  can  use  Trio  Lobs'  pioneer  know-how^.  .  . 

1 .  choose  from  trio's  complete  line  of  "standard"  models. 

2.  select  a  "special"  already  produced  — and  you  save 
the  engineering  time  and  money  that  went  into  it. 

3.  consult  us  for  design  specific  to  your  own  needs. 

Write  for  free"how  to" 

Engineering  Guide  to  Dept.  BE 
Trio  Laboratories,  Inc., 

New  York.  When  ordinary 
•  instruments  are  too  big 
or  inadequate  .  .  . 

PIAINVIEW,  LONG  ISLAND, 


NEW  YORK 


WESCON  BOOTH  1909 
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Jo  the  talented 
engineer  and  scientist 

APL  OFFERS 
GREATER  FREEDOM 
OF  ACTIVITY 


The  Johns  Hophins  University 
Applied  Physics  Laboratory 

8609  Georgia  Avenue,  Silver  Spring,  Maryland 


Amplifier  Klystron 
covers  1,700-2,400  me 

1 

1  KiTF.i.-McCm.i.oocH,  Inc.,  San 
I  Bruno,  Calif.,  announces  a  new 


APL  has  responsibility  for  the  technical  direction 
of  much  of  the  guided  missile  program  of  the 
Navy  Bureau  of  Ordnance.  As  a  result  staff  mem¬ 
bers  participate  in  assignments  of  challenging 
scope  that  range  from  basic  research  to  prototype 
testing  of  weapons  and  weapons  systems. 

A  high  degree  of  freedom  of  action  enables 
APL  staff  members  to  give  free  rein  to  their 
talents  and  ideas.  Thus,  professional  advance¬ 
ment  and  opportunities  to  accept  program  re¬ 
sponsibility  come  rapidly.  Promotion  is  rapid, 
too,  because  of  our  policy  of  placing  professional 
technical  men  at  all  levels  of  supervision. 

APL’s  past  accomplishments  include:  the  first 
ramjet  engine,  the  Aerobee  high  altitude  rocket, 
the  supersonic  Terrier,  Tartar,  and  Talos  missiles. 
Presently  the  Laboratory  is  engaged  in  solving 
complex  and  advanced  problems  leading  to  future 
weapons  and  weapons  systems  vital  to  the  na¬ 
tional  security.  Interested  engineers  and  physi¬ 
cists  are  invited  to  address  inquiries  to: 


Professional  Staff  Appointments 


Tf.i.kciro  Industriks  Cori'.,  55-16 
37th  St.,  Long  Island  City  1,  N.  Y. 
Model  1238  time  delay  record-re¬ 
producer  system  records  live  pro¬ 
grams  Iwing  broadcast  and  stops  at 
the  end  of  the  program.  Upon  re¬ 
ceiving  a  proper  cue  signal  it  re¬ 
plays  the  program  one,  two  or  tlnee 
hours  later.  The  ctiuipment  auto- 
matieallv  records,  erases  aud  even 
monitors  itself  during  the  entire 
cycle.  Monitoring  is  accomplished 
by  simultaneously  recording  a  25 
cps  signal  with  the  program.  Util- 
i  izing  the  fail-safe  method,  absence 
I  of  a  monitor  signal  pros  ides  positis  e 
I  identification  of  unit  failure  iu  the 
'  event  of  a  malfunction.  Carele  217 
on  Reader  Service  C'ard. 


Recorder/ Reproducer 
for  broadcasting 


bility  is  4  percent  from  no  load  tc 
full  load.  It  is  a  completely  static 
device.  Circle  216  on  Reader  Serv¬ 
ice  Card. 
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cxtcTiial-cavity  power  amplifier  kly¬ 
stron  covering  the  1,700  to  2,400 
me  range.  Designated  the  4KM50,- 
OOOSCi,  it  is  rated  at  10  kw  e-w 
|>ower  output  with  less  than  1  w 
drive-a  power  gain  of  10,000  times 
at  an  efficiency'  of  4?  to  40  percent. 
It  incorporates  an  F.imac  modulat¬ 
ing  anode  which  allows  simple  con- 
tinnouslv  \ariahle  control  of  power 
applied  to  the  tnlx',  and  which  per¬ 
mits  shaped-prdse  and  amplitude 
modulation  as  well  as  c-w  opera¬ 
tion.  'Iliese  klystrons  arc  now  in 
use  in  high  power  tro[>os|)heric  scat¬ 
ter  installation.  Circle  218  on 
Reader  Serv  ice  Card. 


D-C  Power  Supply 
regulated  h-v  unit 

Spki.i.man  'I’ki.kvision  Co.,  ^029 
W'ebstcr  .\vc.,  New  York  67,  N.  Y. 
Motlel  I..\B-90  is  a  h-v  regulated 
d-c  power  supply  with  voltages  am- 
tinnously  variable  from  0  to  90  kv. 
Output  current  is  at  1  ma  at  80 
kv;  2  ma  from  40  kv  down.  Volt¬ 
age  regulations  arc  better  than  1 
|X'rccnt  throughout  the  range. 
Panel  dimensions  arc:  19  in.  wide, 
26  in.  high  and  18  in.  deep.  It  is 
available  complete  with  I IV'  meter 
m  cither  jiositive  or  negative  polar¬ 
ity  output.  Circle  219  on  Reader 
Service  C'ard. 


Test  Unit 

for  semiconductors 

I  r.vns  Fi  kctronics,  Inc.,  7H9 
Canoga  Ave.,  Canoga  Park,  Calif. 
Model  Fl’l  (forward  current 
tester)  is  designed  for  testing  ger- 


I  microwave 
i  absorbers  by 


McMillan  Industrial  Corporation  makes  various  materials  for  the  absorption  of  microwave  energy,  for 
indoor  or  outdoor  use  and  for  ground  or  airborne  applications.  Listed  below  are  the  three  most  popular 
absorbers,  their  typical  applications,  specifications  and  characteristics. 


TYPE  “T” 

THIN -FLEXIBLE 


Especially  adaptable  for  airborne  applications,  the  type  "T" 
is  an  extremely  versatile  absorber  where  space  and  weight 
limitations  are  essential.  Easily  formed,  it  is  impervious  to 
effects  of  moisture,  hydraulic  fluids,  gasoline  etc.,  when 
edge  sealed. 

SPECIFICATIONS 


Frequencies: 

Bandwidth: 

Power  Reflection  Coefficient : 
Perpendicular  Polarization 
Parallel  Polarization 
Perpendicular  &  Parallel  Polarization 
Power  Dissipation: 

Temperature  Range: 

Thickness  &  Weight 


2500  to  35,000  MC. 

±3% 


Standard  Sheet  Size: 


Fx 

2'/c 

r/o 

2  watts  sq.  i  n. 
-62“F  to  172°F 
at  9375  MC.,  *«'  thick.  4  7  oz.  sq.ft, 
at  5400  MC., thick.  5.7  oz.  sq.ft. 

18'x36' 


PERMANENT -LIGHTWEIGHT 


Two  stable  absorbers  whose  high  performance  and  longlife 
IS  not  affected  by  moisture,  humidity  and  dust.  Type  "BL” 
is  fine  for  walls,  ceilings  and  test  panels.  Type  “BH"  is 
excellent  for  test  room  floors  and  outdoor  installations, 
as  its  high  absorption  characteristics  are  unchanged  when 
it  IS  walked  on. 

SPECIFICATIONS 


Frequency  range: 

Power  reflection  coefficient; 
(perpendicular  and,  or  parallel 
polarization) 

Power  dissipation: 

Temperature  range: 


Standard  block  size: 
Weight; 


1(X)0  to  35,(X)0  MC. 
0.4r;f  at  24,000  MC. 

1.0^;  at  9,400  MC. 
2.0^;  at  5.400  MC. 
2  watts  sq.  i  n. 
(type  “BL”)  -62‘F  to  155"F 
(type  "BH")  -62T  to  175"F 
2'  or  4’  thick,  4’  tong,  1'  wide 
type  "BL”)  .5  lbs.  sq.  ft. 
(type  "BH”)  .7  lbs.  sq.  ft. 


! 


TYRE 

BROADBANDEO  -  PERMANENT 


Recommended  for  use  in  the  low  frequency  range  where 
permanent  attenuation  characteristics  are  required,  for  both 
indoor  and  outdoor  applications. 


SPECIFICATIONS 


Frequency  range; 

Power  reflection  coefficient : 
(perpendicular  and  or  parallel 
polarization) 

Power  Dissipation: 

Size 


Weight 

Temperature  range: 


40  to  35.000  MC. 
2'2''c 


2  watts  sq.  in. 
Base  —  r  X  2' 
Height -48' 
5  lbs.  sq.  ft. 
62"F  to  155^ 


Also  available  — Type  "H” 
Hair  Mat  Absorbers  in  thick¬ 
nesses  from  1 '  to  8'  for  fre¬ 
quencies  from  500  to  35.000  MC 

WESCON 
Booth  903-904 


MCMII.I-AN  LABORATORY,  INCORPORATED 

Brownvllle  Av«nue  •  Ipswich,  M assac h usstts 
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WE’RE  MEETING 
THE  DEMAND  WITH 


now  available 

for  immediate  delivery 


B/UniUL 


3XP1 


RAYONIC  CATHODE  RAY  TUBE 

3XP1  IS  33  VDC/INCH— 2ND  ANODE  AT  2000  VOLTS 


(AS 
3" 


AS  AGAINST 
ROUND  TUBE 


FOUR  TIMES  THE  SENSITIVITY 
POUR  TIMES  THE  LIGHT  OUTPUT 
OCCUPIES  '/j  PANEL  SPACE 

3AHP1 

RAYONIC  CATHODE  RAY  TUBE 

3AHP1  IS:  30  VOLTS  VDC/INCH— 2ND  ANODE  AT  1000  VOLTS 
TWO  TIMES  THE  SENSITIVITY  | 


OCCUPIES  '/»  THE  PANEL  SPACE 
COMPARABLE  IN  PRICE 


AS  AGAINST 
3”  TUBE 


Phosphors  Available:  PI,  P2,  P7  and  Pll 


See  Us  At 
WESCON 
Booth  1144 


MANUfACTUKCK  OF 

PANEISCOPE*  PANELPACK*  POCKETSCOPE* 

PUISESCOPE*  RAKSCOPE*  SYSTEMAT* 

...  And  Orhar  AsiocioUrf  Equipment 
*R*gis>«red  Trademarkt 

WATERMAN  PRODUCTS  CO.,  Inc. 

PHILADELPHIA  25,  PA.  •  GArfield  6-8600 


manium  or  silicon  semiconductors. 
Output  voltage  is  0-3  v  d-c.  Line 
regulation  and  load  regulation  arc 
each  better  than  10  mv.  Ripple 
and  noise  are  less  than  2  mv  peak- 
to-jxak.  Six  telephone-type  lever 
key  switches  select  desired  range  in 
metering  both  voltage  and  current. 
Down  positions  measure  current  to 
3,000  ma.  Up  positions  measure 
output  voltage  on  0-3,000  and 
0-1,000  mv  ranges.  Circle  220  on 
Reader  Service  Card. 


Digital  Indicator 
for  transducers 

Daytronic  Corp.,  216  S.  Main 
St.,  Dayton  2,  Ohio.  Size,  motion, 
force,  pressure,  stress,  strain,  and 
other  physical  quantities  can  Ik.* 
measured  digitally  at  reasonable 
cost  using  the  model  600  digital 
indicator  with  available  differential 
transformer  transducers,  lire  unit 
uses  the  synchro-sweep  principle  in 
which  a  rotary  pot,  connected  in 
a  bridge  circuit  with  the  transducer 
is  driven  continuously  by  a  syn¬ 
chronous  motor  at  a  speed  in  syn¬ 
chronism  with  the  transducer  car¬ 
rier  frequency.  Circle  221  on 
Reader  Service  Card. 


R-F  Voltmeters 
highly  sensitive 

Boonton  Electronics  Corp.,  738 
Speedwell  Ave.,  Morris  Plains,  N.  J. 
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Model  301 


QUAN-TECH 

LABORATORIES 


Qwonittolive 

Technology 


236  Mf.  Kemble  Ave.,  Morristown,  New  Jersey 


AC 

Microammeter 


Model  91-CA  r-f  voltmeter  is  de¬ 
signed  to  provide  extreme  sensi¬ 
tivity  for  voltage  measurements 
from  50  kc  to  600  me.  Faght  ranges 
cover  from  1  mv  full  scale  to  3  v. 
A  52-ohm  adapter  is  provided  to 
facilitate  high  frequency  measure¬ 
ments  or  coaxial  systems.  Model 
91-C  is  a  less  expensive  version  of 
the  91-CA  having  scsen  ranges 
from  3  mv  full  scale  to  3  v.  All 
other  features  arc  the  same  as  the 
91-CA.  Circle  222  on  Reader  Serv- 
iee  Card. 


Enables  rapid,  accurate  AC  current  measure¬ 
ments  and  obMrvations  of  wave  forms  in  tran¬ 
sistors,  magnetic  amplifiers,  small  servo  systems, 
etc.  A  clamp-on  probe  and  an  insertion  probe 
are  provided  with  each  instrument. 

Switlllvllyi  3  ua  to  100  mo  full  «al* 

(300  uo  !•  too  mo— clanp  m  pfeb«).  i 

rraquMcy.  ±2%  100  v,  lo  100  KC  I 

l±S%  100  to  too  KC— clamp  on  preba).' 

Iiipul  Impodonca;  3  ebmt — 3  ua  lo  I  mai 

naplipibl#  300  ua  la  100  ma. 

frico.  $290.00 


DC-Coupled  Decade  Amplifier 


Extremely  compact  and  stable,  a  completely  self- 
contained  miniature  amplifier.  Its  DC  response, 
low  noise,  and  freedom  from  microphonics  make 
it  exceptionally  useful  with  DC  oscilloscopes  and 
in  sub-sonic  as  well  as  conventional  applications. 

Calm  10  ±2%,  Oaf  oifliin  ±2%  DC  la  100  KC. 

lapufi  400li  olimt  and  30  mmf,  20  uv  input  noiia. 

Output!  100  ohmi,  1  volt  f-f  max,  1^%  dlttovtloa. 

•ottoflMi  Ttiroa  ZM  9  morcury  calli,  Ufa  600  bra. 

.  I  Prlcai  tSS.OO 


^  Isolation  Amplifier 

Useful  as  a  Differential  or  Isolation  Amplifier.  ^ 
Supplements  voltmeters  and  oscilloscopes  in  the 
measurement  of  AC  voltages  whose  reference 
is  not  at  ground  potential  as  in  servo  systems, 
motors,  magnetic  amplifiers  etc. 

Kraquoncy  (atponim  ±'Adb  30  —100  KQ  1 

—3  db  at  3  VN  ond  I  MC  ^ 

Valtopa  taim  I,  0.1.  0.01,  0.001.  ^ 

Input  Impodoncai  lOOh  oKm  and  30  mmf. 

Output!  Nominally  20  obmt,  IV.  P-P  max.  Moda 

Morcury  lottaryi  Ufa  600  fiourt. 

Prlco.  $133.00 


Tachometer 
photoelectric  type 

nvNAc,  Inc.,  395  Page  Mill  Rd., 
Palo  Alto,  Calif.  The  DY-2504.\ 
photoelectric  tachometer  is  used  to 
measure  shaft  rotational  speeds  or 
accumulated  turns  to  very  high 
resolution  and  accuracy  on  elec¬ 
tronic  counters.  It  features  low 
running  torque  and  inertia,  con 
stant  output  voltage  regardless  of 
rotational  speed,  and  np  to  onc-deg 
resolution.  It  can  be  turned  in 
cither  direction,  at  speeds  from  0 
to  10,000  rpm.  lire  d-c  response 
ix’rmits  you  to  accurately  count 
and  totalize  increments  of  shaft 
rotation  at  varying  shaft  speeds 
down  to  zero.  It  can  also  be  used 
to  measure  transient  rotational 
phenomena  on  an  oscilloscope 
Circle  223  on  Reader  Service  Card. 


Hollow  Spheres 
made  of  ceramic 

Hastings  Pi.,ashcs,  Inc.,  1551  12th 
St.,  Santa  Monica,  Calif.  Kanamitc 
is  the  trade  name  given  to  hollow. 


SEE  US  AT  THE  WESCON  SHOW  BOOTH  846 
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ceramic  spheres  which  are  verv 
adaptable  for  coinbiiiing  with 
liquid  plastics  in  order  to  obtain 
properties  of  light  weight,  dimen¬ 
sional  stability,  resistance  to  heat 
conduction,  resistance  to  high 
temperatures,  and  good  dielectric 
performance.  One  of  its  almost 
limitless  applications  is  as  a  radomc 
filler.  Carclc  224  on  Reader  Service 
Card. 


IN  ANALOG  DATA  REDUCTION  SYSTEMS 


Three  companion  units  by  Hycon  Eastern  provide  auto¬ 
matic  indexing  and  high-speed  access  to  selected  data 
in  multi-channel  magnetic  tape  instrumentation  systems. 


DIGITAL  TIMING  GENERATOR,  MODEL  201,  gener¬ 
ates  numerically  coded  timing  signals  which  are 
recorded  on  magnetic  tape  throughout  the  data 
recording  periods,  providing  a  precise  digital 
index  in  terms  of  elapsed  time.  The  Generator 
also  visually  displays  the  exact  time  in  hours, 
minutes  and  seconds  as  illuminated  digits. 


DIGITAL  TIMING  GENERATOR,  MODEL  206A,  FOR 
AIRBORNE  APPLICATIONS  is  a  militarized  ver- 
sion  of  Model  201.  A  Remote  Control  Box 
contains  Power  ofT-Standby-Operate  Switch, 
J  ^  the  Digital  Clock  Set,  and  the  Time  Display. 

Completely  transistorized.  Model  206A  in- 
^1  eludes  a  binary  coded  decimal  system  al¬ 

though  other  timing  formats  are  available  to  meet  customer  requirements. 
Weighing  only  15  pounds.  Model  206A  is  stable  to  1  part  in  100,000  giving  an 
accuracy  of  ±  1  second  in  1  day's  time. 


High  Rate  Tester 
shows  stress,  strain 

Allkg.v.ny  Instrum E:Nr  Co.,  Inc., 
1091  Wills  Mountain,  Cumber¬ 
land,  Md.  Need  for  more  data  on 
physical  properties  of  materials  has 
led  to  the  development  of  the 
model  62 5B  high  rate  tester.  This 
tensile  testing  machine  consists  of 
separate  loading  and  recording  sta¬ 
tions  for  remote  testing.  It  features 
essentially  constant  deformation 
rates,  continuously  variable  from 
4  to  8,000  in.  per  min  to  permit 
precisely  determining  changes  in 
materials  characteristics  at  hereto¬ 
fore  unavailable  rates  of  loading, 
rhe  62 5B  produces  a  convenient 
photographic  record  calibrated  in 
terms  of  stress,  strain,  and  time. 
Circle  225  on  Reader  Service  Card. 


WESCON  SHOW 
Boolh  Nos.  1565  &  1566 


MAGNETIC  TAPE  SEARCH  UNIT,  MODEL  202,  operates  dur¬ 
ing  data  reduction  periods.  On  the  basis  of  time  indices 
recorded  on  the  tape  by  the  Digital  Timing  Generator, 
this  instrument  automatically  locates  and  selects  for 
controlled  playback  the  tape  data  included  between  a 
“sequence  start  time”  and  a  “sequence  end  time”  spe¬ 
cified  by  panel  dial  settings.  The  time  index  is  visually 
displayed  as  illuminated  digits  on  a  small  separate 
panel  which  may  be  remotely  located  for  convenience. 
Model  202  may  be  modified  to  search  for  timing  for¬ 
mats  other  than  those  originated  by  Model  201. 


WIND  TUNNEL  TESTING  JET  ENGINE  TESTING  MISSILE  AND  AIRCRAFT  TESTING 

Pressure  arid  temperature  data  Digital  Timing  Generator,  Model  206A  generates  timing 

of  missiles  are  referenced  to  Model  201  synchronizes  all  signals  simultaneously  with 

ongle  of  attack.  Model  201  data  receiving  equipment.  Its  other  flight  test  data.  Model 

records  on  tape  a  digitized  output  can  be  oiped  to  mul-  201  generates  a  timing  code 

position  signal  for  each  new  tiple  test  cells  and  control  format  for  synchronizing 

ongle  of  attack.  rooms  simultaneously.  ground  station  recordings. 

Write  for  Technical  Bulletin  TSG 


Servo  Motors 
velocity  damped 

Mf.chatroi.,  a  division  of  Servo¬ 
mechanisms,  Inc.,  1200  Prospect 
.\ve.,  Westbury,  L.  I.,  N.  Y.  To 
provide  low  cost  seivo  loop  damp¬ 
ing,  a  compact  new  velocity  damped 


HYCON  EASTERN,  INC 


75  Cambridge  Porkway 


Cambridge  42,  Moss. 
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400  cycle  seivo  motor  in  BuOrd 
size  11  lias  been  developed.  'I  he 
1  It  in.  long  unit  employs  an  adjust¬ 
able  magnetic  damper  as  an  integral 
part  of  its  assembly.  Damping  is 
accomplished  by  the  relative  mo¬ 
tion  between  a  low  inertia  drag  cup 
fixed  to  the  rotor  and  an  adjustable 
stationary  |x;rmanent  magnetic 
field.  Adjustment  of  a  screw  at  the 
rear  of  the  motor  can  vary  the  no 
load  speed  of  the  motor  from  5,500 
down  to  3,900  rpm.  Stall  torque  is 
0.60  oz-in.  minimum.  Circle  226 
on  Reader  Service  Card. 
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Sealed  Relay 
microminiature 


Gii.srdian  F.i.rxiRic  Mfg.  Co., 
1621  W.  Walnut  St.,  Chicago  12, 
111.  Series  1005  hermeticallv  scaled 
continuous  duty  microminiature 
relay  is  designed  for  low-level  cir¬ 
cuitry.  Contact  arrangement  is  2 
pdt.  Contacts  carrv  rating  of  3 
amperes  at  125  C  per  MII.R- 
25018  and  2  amperes  at  125  C  per 
MlI.  R-25018  and  Mil,  R-5757C; 
no  exceptions.  I’ull  details  are  a\ail- 
able  on  request.  C-irclc  227  on 
Reader  Senice  Card. 


Solderable  Coating 
protects  components 


Columbia  'I'eciinicai.  Corp.. 
61-02  'ITiirty-First  Ave.,  Woodside 
77,  N.  Y.  Tvpe  E-9911  protective 
solderable  coating  requires  no  mix¬ 
ing  with  other  materials  or  thin¬ 
ning  of  any  kind  for  application.  It 
can  be  sprayed,  dipped  or  brush 
applied.  Since  it  is  solderable,  a 
component  or  components  may  be 
removed  or  added  without  the 
necessity  of  a  chemical  or  mechani¬ 
cal  removal  of  the  coating.  Dielec¬ 
tric  strength  is  3,000  to  4,000 
v/mil  in  coating  thicknesses  of 
0.00025  in.  to  0.0005  in.  Humidih’ 
cvcling  conforms  to  MIL-E-5272,\ 
specs.  Circle  228  on  Reader  Senice 
Card. 


From  General  Electric  .  .  . 


PLAIN  TALK  ON 
TANTALYTIC*  CAPACITOR 
AVAILABILITY 


It’s  time  for  plain  talk  on  the  facts  of  tantalum  electrolytic 
capacitor  availability.  There  is  no  “availability”  problem 
as  far  as  General  Electric  is  concerned. 

Here’s  why: 

•  No  metal  shortage — Stocks  of  capacitor -grade  tan¬ 
talum  have  doubled  within  the  past  year. 

•  No  production  capability  shortage — General  Electric’s 
production  facilities  have  tripled  in  the  past  year. 

•  No  delivery  bottlenecks— General  Electric’s  improved 
manufacturing  processes  and  techniques  have  virtually 
eliminated  production  rescheduling. 

•  Few  military  directive  priorities — Since  the  supply  of 
Tantalytic  capacitors  has  met  demand,  the  military 
requirements  can  be  met  without  directive  priorities. 

This  is  why  we  say-  now  and  in  the  future.  General  Elec¬ 
tric  will  continue  to  provide  Tantalytic  capacitors  in  the 
types  and  ratings  you  want — when  you  want  them. 

For  specific  information  on  Tantalytic  capacitor  ratings, 
prices,  deliveries,  contact  your  nearest  General  Electric 
Apparatus  Sales  Office  or  write  to  General  Electric  Co., 
SKtion  449-4,  Schenectady  5,  N.  Y. 


of  Gftoral  ilotfrk  Ca. 


••Tfo<<»-iwork  of 
Comtol  fl#cfrk  Co, 


SOIID  TANTALYTIC  CAPACITORS 
— for  frontltforito^  circolt  opoM* 
cofion* — rofod  wp  lo  60  voltt* 
polor  oolH  only  '  tltot  down  to 
O.iaS  inclio*  by  0.250  inebo*. 


12SC  TANTALYTIC 
CAPACITORS  for 
oircrofi  oloctronic 
•  ytlomt  rofingt 
10  ISO  mfd,  30  to 
100  volH.  Siiot  to 
1  Vb  IncHo*  In  Holfbt. 
Alto  tobwior,  doiH  i 
bl«-cotod  wnitt.  J 


KSR*^  TANTA* 
LYTIC  CAPACI¬ 
TORS— for  mit- 
tilot,  rodor,  oir- 
borno  oloctronic 
oqwipmoni  oppll« 
cotiont  -rotingt 
wp  to  3500  mfd  ^ 
tSroo  coto  tiiot 
1.375,  7,  2.5  Incb- 
•t  In  Koigbl. 


•5C  TANTALYTIC  CAPACITORS 
— for  opplicottont  rogwiring  Klgb 
qwolity  bwt  whom  tomporotwrot 

oro  lott  tovoro. 


ADVANCED  DESIGN 


SUB-MINIATURE  RELAY 

HUSKY  STYLE  506 

for  Critical  Applications  in 
Low  Level  Cirtuits  and  for 
General  Purpose  Use  on  Air¬ 
craft  and  Missiles 

STYLE  506  RELAYS  -designed  to 
meet  the  requirements  of  MIL-R- 
25018  (USAF)— ore  now  in  pro¬ 
duction  ot  Price  Electric  Corpora¬ 
tion,  They  ore  available  in  two 
types  —  for  low  level  operation, 
and  standard  design  for  general 
purpose  use.  Both  are  hermetically 
sealed. 


COIL  DATA;  Standard  DC  volt¬ 
age  is  26.5  VDC  with  DC  coil 
resistance  of  400  ohms  10% 
at  25C. 

DUTY:  Continuous 

CONTACTS;  Contact  arrangement 
is  DPDT.  Standard  contacts  are 
suitable  for  low  level  circuits  or 
general  purpose  use.  Normal  rat¬ 
ing  is  2  amperes,  non-inductive 
ot  26.5  VDC. 

LIFE  EXPECTANCY;  Mechanical 
life  in  excess  of  20,000,000  cycles. 
Exceeds  750,000  cycles  ot  2  am¬ 
peres  non-inductive. 

CONSTRUCTION; 

Low-Level  Circuits 
—special  design  permits  isolation 
of  all  organic  materials  from  the 
contoct  chamber.  Each  relay  is 
assembled  under  "ideal"  condi¬ 
tions  in  air-conditioned,  pressur¬ 
ized  room. 

General  Purpose 
—standard  design,  without  the 
isolotion  feature. 

New  balanced  armature  design 
gives  high  immunity  to  shock, 
vibration,  and  acceleration. 

Two  types  of  terminals  available 
—solder  (illustrated)  or  plug. 

WEIGHT;  1.5  ounces 

Write  for  Bulletin  No 


NOTE;  When  ordering,  specify 
whether  for  "Low  Level"  or 
"General  Purpose"  use. 

Actual  Size 


Literature  of 

MATERIALS 


Plastic  Laminates.  'Faylor  Fibre 
Co.,  Norristown,  Pa.  Copper-clad 
plastic  laminates  for  electronic 
printed  circuits  are  the  subject  of 
a  new  technical  bulletin.  It  de¬ 
scribes  the  laminates  as  a  combina¬ 
tion  of  high-purity  rolled  copper  on 
superior  plastic  base  materials.  Cir¬ 
cle  229  on  Reader  Service  Card. 


COMPONENTS 

Filter  Capacitors.  C'.cncral  Klec- 
tric  Co.,  Schenectady  N.  Y. 
Bulletin  GF.\-6819,  6  pages,  gives 
detailed  information  on  the  descrip¬ 
tion,  operation  and  application  of 
filter  capacitors  designed  for  com¬ 
puter  circuits  where  high  rclialiii- 
ity  and  long  operating  life  arc  de¬ 
sired.  Circle  230  on  Reader  Service 
Cx)rd. 

Magnetic  Mmliilators.  General 
Magnetics  Inc.,  135  Bloomfield 
Ave.,  Bloomfield,  N.  J.  A  four-page 
folder  illustrates  and  descrilics  a 
line  of  miniaturi/.cd  Mag  Mod  mag¬ 
netic  modulators.  Flectricnl  and 
mechanical  specifications  arc  in 
eluded.  Circle  231  on  Reader  Sen- 
ice  Card. 

Motor  Catalog.  Glolre  Industries. 

lnc. ,  1784  Stanley  Ave.,  Dayton  4, 
Ohio.  A  10-page  catalog  dcscrilKs 
four  basic  models  and  si/.cs  of  mini¬ 
ature  d-c  p-m  and  wound  field  mo 
tors,  associated  and  often  inter¬ 
changeable  spur  and  planetary  gear 
boxes,  governors,  and  radio  noi.se 
filter.  Circle  232  on  Reader  Service 
C'ard. 

Permanent  Magnets.  'I’he  Indi¬ 
ana  Steel  Products  Co.,  Valparaiso, 

lnd.  Catalog  PR- 19  lists  over  70 
cast  ,Mnico  V  magnets  and  over  30 
sintered  Alnico  II  magnets,  in  ad¬ 
dition  to  demagneti/.ers  and  a  com¬ 
plete  line  of  electro  and  permanent 
magneti/ers.  Circle  233  on  Reader 
Service  C'ard. 


Silicon  Rectifiers.  'I’ransitron 
Electronic  Corp.,  168  .Mbion  St., 
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See  your 
CHICAGO 
STANDARD 
distributor 
for  your 
widest  choice 
of  STOCK 
transformers 


the  Week 


W'akcfield,  Mass.  Data  sheets  on 
three  new  families  of  silicon  recti¬ 
fiers  arc  now  asailahlc.  Iliey  co\er 
high  voltage  types,  subininiaturc 
group,  and  50  ampere  rectifiers. 
Circle  254  on  Reader  Service  Card. 


EQUIPMENT 


D-C  Power  Supplies.  Cow-Mac 
Instrument  Co.,  100  Kings  Road, 
Madison,  N.  J.  A  single-sheet  bul¬ 
letin  covers  the  scries  9293  d-c 
power  supplies  designed  for  operat¬ 
ing  thermal  conductivity  cells  for 
gas  chromatography  or  other  instru¬ 
mental  gas  analysis.  Circle  235  on 
Reader  Sers-ice  Card. 


X  wT.  0.65  oi. 

tmp«danc«  In  Ohms 
PH. _ Sac. 


150  MW  GROUP;  x  'Mi* 

Stancorl  Turn*  Ratio 

Part  No.  Xppileatlon  PrI.  to  Sac. 


Receiver  Recorder  &•  Controller. 
Bailey  Meter  Co.,  1050  Ivanhoc 
Road,  Cleveland  10,  Ohio.  Sixteen- 
page  product  specification  El 2-5 
contains  details  of  newly  developed 
plug-in  components  for  the  re¬ 
corder.  In  all,  12  types  of  rca’ivers, 
controllers,  retransmitters,  and  di¬ 
rect  measuring  devices  from  which 
the  recorder  may  be  custom-built 
are  described.  Circle  236  on  Reader 
Sers'ice  Card. 


ACTUAL 

SIZE 


300  MW  GROUP;  'W  x  1%*  x  wt.  1.2  oi. 


FACILITIES 


Facility  Brochure.  Lesinthal 
Electronic  Products,  Inc.,  760  Stan¬ 
ford  Industrial  Park,  Palo  Alto, 
Calif,  .^n  eight-page  folder  presents 
the  story  of  personnel,  research, 
development  and  manufacturing 
activities;  and  product  activities  at 
the  company.  Circle  237  on  Reader 
Scnicc  Card. 


Complete  details  about  these  new  units  ore  available  in  STANCOR  Bulletin  546, 
available  from  your  distributor  or  by  writing  direct  to  Chicago  Standard. 


PUSH  PULL 
CLASS  B  stages 


j  SiHGLC  CHOCO 
JCLASS  A  STAGES 


SUPPLY  voltage 
— ^  A. 1.5V  I 
i*SV  ; 
C*4.5V 
0*BV 
E*SV 

L  P'lEV 


1U»PLT  VOLTAGE' 
_  A«4.SV 

r 

- ;  oojv  [-•'- 


Servo  Constniction.  Gap  Instru¬ 
ment  Corp.,  33  S.  Grove  St.,  Free¬ 
port,  L.  I.,  N.  Y.  Producing  lim¬ 
ited  quantities  of  servo  computing 
units  and  gear  trains  is  verv  exjx:n- 
sivc  in  terms  of  dollars  and  elapsed 
time.  Bulletin  ICS  165  discusses 
the  company’s  “Instrument  Con¬ 
struction  System”  by  means  of 
which  the  elapsed  time  to  produce 
a  satisfactory  unit  was  reduced 
from  months  to  days.  Circle  238 
on  Reader  Service  Card. 


I  to  so  too  too  SOO  *000  <0  to  so  too  too  soo 

POWCP  OUTPUT  (MILLIWATTS)  POWEW  OUTPuT  (MILLIWATTS) 

CHICAGO  STANDARD  TRANSFORMER  CORPORATION 

3$02  ADDItON  STHtlT  •  CHICAGO  It,  lUINOIS 
Ixport  Sohi:  Robum  Agancl**,  Inc.,  431  Cracnwkh  St.,  New  York  13  N.Y. 


TA-lt 

IntarstsRe 

3.08:1 

100  C.T. 

10  C.T. 

TA-20 

Output 

5.22:1 

350  C.T. 

.  4.  12 

TA.21 

Output 

5.53:1 

500  C.T. 

4.  8.  16 

TA.22 

Interstasa 

3.16:1 

500  C.T. 

50 

TA-23 

Output 

5.65:1 

600  C.T. 

4.  8.  16 

TA-24 

InterstaM 

10.0:1 

500  C.T. 

50.000 

TA-25 

Output 

6.75:1 

825  C.T. 

4.  8.  16 

TA.26 

Output 

9.80:1 

1.250 

4.  12 

TA.27 

Interstase 

4.08:1 

1.200 

20.000  C.T. 

TA>2t 

Interstsea 

1.65:1 

1.500 

500  C.T. 

TA.2t 

Output 

11.8:1 

2.500 

4.  16 

TA.30 

Intarstaga 

1.00:1.22 

5.000  C.T. 

7.500  C.T. 

TA-31 

Intarstaga 

1.00:1.41 

5.000  C.T. 

10.000  C.T. 

TA.32 

Intarstaxa 

1.00:4 

5.000  C.T. 

80.000  C.T. 

TA-33 

Output 

24.6:1 

10.000  C.T. 

4.  8.  16 

TA.34 

IntarstSRa 

14.0:1 

10.000 

200  C.T. 

TA-3S 

Intarstasa 

2.24:1 

10.000 

2.000  C.T. 

TA.36 

Intarstasa 

1.83:1 

10.000 

3.000  C.T. 

TA.37 

Output 

5.55:1 

400  C.T. 

11 

TA-39 

Output 

3.08:1 

100  C.T, 

4.  8.  16 

TA-40 

Output 

3.27:1 

160 

4.  8.  16 

TA-4t  ' 

(.1 1 J  t  p  u  t 

5.00:1 

400  C.T. 

4.  8.  16 

TA-42 

Output 

5.60:1 

500  C.T. 

4.  8.  16 

TA-43 

Output 

6.63:1 

700  C.T. 

4.  8.  16 

TA-44 

OullHJt 

12.5:1 

2.500 

4.  8.  16 

TA-4S 

Output 

13.7:1 

3.000 

4.  8.  16 

TA-46 

IntprstaAM 

8.17:1 

100.000 

1.500  C.T. 

TA-47 

Input 

1.00:14.1 

1.000  C.T. 

200.000  C.T. 
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PLANTS  and  PEOPLE 

WESCON  Program  and  Show  Guide 


It’s  I.ESS  than  three  weeks  away— 
the  1958  W’estern  Electronic  Show 
and  Convention— and  the  outlook’s 
exciting,  promising.  From  Aug.  19 
through  22,  L.  .\.’s  Ambassador 
Hotel  and  Pan  Pacific  .\uditorium 
will  play  host  to  an  estimated  50,- 
000  WESCOX  conventioneers, 
predicts  Walter  E.  Peterson,  con¬ 
vention  director  (picture). 

'I'he  visitors  will  be  offered  42 
technical  sessions  and  210  papers. 
Four  circus-type  tents  will  be  re¬ 
quired  to  supplement  Pan  Pacific’s 
huge  display  area.  Nine  hundred 
exhibit  booths  will  be  manned  bv 
personnel  from  700  different  com¬ 
panies. 

According  to  technical  program 
chairman  R.  C.  Hansen,  trend  of 
papers  is  more  than  ever  toward 
specialties  —  antennas,  microwave 
tubes,  transistors,  components,  etc. 


Hansen  reports  bettcr-than-usual 
talks  are  indicated  by  increased 
availabilitv  of  visual  aids  and  other 
facilities,  and  by  use  of  a  special 
booklet  on  presenting  WESCON 
papers.  'Phe  booklet  was  prepared 
by  members  of  IRE’s  professional 
group  on  engineering  writing  and 
speech. 

Two  special  technical  sessions  are 


scheduled  for  .Aug.  20— “Biological 
Measurement  Problems’’  and  an 
invited-paper  session  on  “Industry 
Looks  at  Fusion  Power’’. 

For  the  first  time,  all  WESCON 
displays  featuring  electronic  pro¬ 
duction  materials  and  equipment 
will  be  housed  together  in  one 
pavilion. 

TTic  full  program  follows: 


1- TueMUy,  August  19 

9:30  A.m.  to  No(m — Embassy  Room 
COMPUTER  APPLICATIONS 

"Data  Preparatlcm  for  Numerical  Control  of  Ms- 
chine  Tools"  by  H.  D.  Huskey  and  D.  E.  Trumbo, 
Bendlz. 

"A  Library  of  Blip  Samples  for  Use  in  the  Bealls* 
tic  Simulation  and  Evaluation  of  Automatic  Radar 
Data  Processing  Systems"  by  C.  M.  Walter  and  H. 
M.  Willett.  U8AF. 

"GCA  by  Automatic -Voice  Data  Link"  by  J.  J. 
Fling  and  M.  H.  Notharo.  GilAllan. 

"A  Computer  Simulation  Chain  for  Research  on 
Picture  Coding"  by  B.  E.  Graham  and  i.  L.  Kelly. 
Jr.«  Bell  Labs. 

2- Tue4day.  August  19 

9:30  a.m.  to  Noon—^nset  Room 

RELIABILITY  I 

"Design  Techniquee  for  Upgrading  the  Reliability  of 
Weapems  Systems  During  Flight  Readiness  Checkout" 
by  M.  A.  Patterson.  Radinplane. 

"Reliability  and  l^glneering  ('olleges"  by  C.  A. 
Krohn.  Motorola. 

"The  Confidence  that  Can  be  Placed  on  Varhms 
Reliability  Tests"  by  C.  Ryerson.  RCA. 

"Optimum  Design  for  Reliability — The  Group  Re¬ 
dundancy  Approach"  by  J.  H.  S.  Chin.  Sperry  Gyro¬ 
scope. 

"Integrating  Reliability  Considerations  Into  Systems 
Analysis"  by  J.  B.  Heyne.  Hughes  Aircraft. 

3- Tuesday.  August  19 

9:30  a.m.  to  Noon — Boulevard  Room 

TELEMETRY 

"Tlteoretlcal  Data  Acquisition  Analysis  and  Practi 
oal  Appr^sal  of  Ext.stlng  Airborne  Systems"  by  B.  M. 
Gordon  and  R.  D.  Jorup.  Epeco.  Inc. 

"A  Compatible  rCTM/FM.'System"  by  P.  E.  Beiifie 
wits  and  H.  B.  Barling.  Gulton  Inc. 

"A  PAM/PDM  Decommutator"  by  E.  I),  Heberlinu 
and  jr.  M.  Sacks,  IT.S.N.O.L. 

"Transistor  Airborne  PDM  Systems"  by  D.  A. 
Williams,  Jr..  Beodix. 

"High  Acceleration  Telemeterlna"  by  T.  D.  Horning. 
Bendix. 

4  Tue«diiy,  Augu.st  19 

9:30  a.m.  to  Norm — Ambassador  Ballroom 
INFORMATION  THEORY 

"Hie  Prediction  of  Derivatives  of  Polynomial  Signals 
in  Stationary  Additive  Noise"  by  I.  Kanter.  R('A. 

"Predictive  Quantizing  Tel^sion  Signals"  by  B. 
E.  Graham.  Bell  Labs. 

"Optimum  Linear  Estimation  as  tlie  limit  of  Ssm 
pled  Data  Estimates"  by  P.  Swerling,  Rand  Corp. 

"Random  Function  Probability  Distribution  after  a 
Nonlinear  Filter"  by  G.  o.  Young,  Hughes  Aircraft, 

"Statistical  Invariance  of  Noise  in  Sanipb^l  Data 
Systems"  by  8.  A.  Zadoff,  Sperry  Gyroeoope. 


9 -Tuesday.  August  19 
9:30  a.m.  to  Noon — Venetian  Room 
MICROWAVE  THEORY  AND  TECHNIQUES  I 

"Mode  Conversion  Filters"  by  E,  A.  Marcatlli.  Bell 
Labs. 

"Properties  of  the  H-gulde  for  Microwave  and  Mtll- 
metcf  W'aves"  by  F.  J.  Tlscher,  Ohio  State  U. 

"lYie  Effects  of  Mode  Conversion  in  lx>ng  Clmilsr 
Waveguide"  by  W.  D.  Warters  and  H.  E.  Rowe,  Bell 
I^abs. 

"A  New  Class  of  Artificial  Dielectrics"  by  Mlng- 
Kuel  Hu  and  D.  K.  (lieng,  U.  of  Syracuse’. 

"A  Frequency  Measuring  Technique  Using  Paramag 
netir  Resonance  Phenomena  In  the  X-Rand  Rexl«>n" 
by  P.  A.  Crandell.  Bylvania. 

I  Tuesday.  August  19 
9:00  to  4:30  p.ra.-  Embassy  Rrsmi 
COMPUTER  DEVICES 

".Vchieving  Maximum  I*ul!ie  Packing  Densities  and 
Transfer  Rates"  by  B.  W.  Thompson,  Ampex. 

"An  Emitter  Follower  Coupled  Hl^  Speed  Binary 
Cminter"  by  I.  Horn.  Burroughs. 

"Coincident  Current  Applications  of  Ferrite  Aper 
tun'd  Plates"  by  W.  G.  Rumble.  C.  S.  Warren.  RCA. 

"Information  Storage  for  Micro8pa<*e''  by  S.  P 
Newberry,  GE. 

7-Tuesday.  August  19 
3:00  to  4:30  p.m. — Sunset  Room 

RELIABILITY  II 

Panel  Discussion:  "Contract  Implications  of  Military 
Electronics  RelUMllty  Requirements" 

J.  Allen.  Ramo-Wooldridge.  H.  Powell.  Ramo- 
Wooldridge.  L.  Arndt,  Hoffman  Electronics.  J.  S. 
Lambert.  TJ.8  A.F. 

8  Tuesday.  August  19 
2:00  to  4:30  p.m. — Brmlevard  Room 
AIRBORNE  ELECTRONIC  DEVICES 

"Bntailband  Radio  Interference  Generated  by  Air 
borne  Electronic  Devices  THllizlng  Diode  RertlflerH" 
by  J.  C.  Senn.  Convalr. 

"Compact  L  Band  RF  Unit  for  Air  Traffic  Ccmtrol 
Transponder"  by  R.  Skar.  Collins. 

"A  Precision  Digital  Data  Ac()Ulsitlon  System  for 
Instrumentation  Radars"  by  R.  Snyder.  Electronic 
Engineering  Co. 

"Earth's  Rate  Directional  Reference"  by  Norman 
Feldman.  GE. 

"Digital  Computer  System  for  Terminal  Area  Air 
Traffic  Control"  by  E.  L.  Braun  and  A.  8.  Glanopolus, 
Litton. 

'  A  Modem  Approach  and  Landing  System"  by 
B.  Cutler.  Gilfillan. 


9  Tiesday.  Atigtint  19 
2:00  to  4:30  p.m.— Ballroom 
CIRCUIT  ANALYSIS  AND  DESIGN 
"On  Topolo^cal  Synthesis"  by  M.  E.  Van  Valken- 


burg.  V.  of  Illinola. 

"I'rwllstorted  Filter  Design  with  a  Digital  Coni 
ptUer"  bv  P.  R.  Geffe,  Audio  l>evelopment  Co. 

"The  Design  of  Two  Section  Symmetrical  Zfibel 
Filtera  for  TChebyrheff  Insertion  Igwa"  by  W’.  N. 
‘Tuttle,  GE. 

"Modem  Network  Theory  t>eslgn  of  Single  Si4tet>and 
Crystal  Filtera"  by  M.  IMshal.  FTI«. 

"Transmlsslnn  through  a  linear  Network  Containing 
a  Periodically  Oiwrated  Switch"  by  C.  A.  Deso^r. 
t;,  of  ('allf. 


10  Tuestlay,  August  19 
2:00  to  4:30  p.m.— Venetian  Room 

MICROWAVE  THEORY  AND  TECHNIQUES  II 

"The  Power  Handling  Capacity  of  Slab  lines"  by 
G.  lladoysnntN.  Sperry  ijyrosrope 

"IlF  Circuits  for  a  Voltage-Tunable  .Magnetron"  b> 
W.  J.  Gemulla.  Sylvanla. 

"An  S-Band  IVo  I*hase  Demodulator"  by  R.  B 
Wilds,  Sylvanla. 

"Some  Notes  on  Strip  Transmission  line  and  Wave 
guide  Multiplexers"  by  D.  Atstadfer  and  E.  O.  House 
man.  Jr..  Melpsr. 

*’Dn  the  Solution  of  Some  Mlcmwsve  Problems  by 
an  Analog  ('omputer"  by  I>.  M.  Ryck.  K.Al  t'omputa 
llttn  Center,  and  A.  Norris.  Varian. 

1 1 -Wednesday.  August  20 
9:30  a.m.  to  Nfion — Embassy  Room 
PARAMETRIC  AMPLIFIERS  AND  MASERS 

"Modified  Retnl -Static  Ferrite  Ampllfieni"  by  A.  I) 
lierfc.  L.  Klelnman.  C.  R.  Nelarm.  Hughes  Aircraft. 

‘'Partmeirio  Electron  Beam  Ampllfieri"  by  A.  Aalt 
kin.  T.  J.  Brldgwi.  W.  H.  Loulsell  and  C.  F.  Qtiate. 
Bell  lAhs. 

*'A  Parametric  Amplifier  Using  liower- Frequency 
Pumping"  by  K.  K.  N.  Chang  and  S.  Bloom.  RCA 

"Solid  State  Maser  Hystema"  b\  R.  If.  Kingston. 
S.  II.  Autler.  A.  U  MeW'horter  and  J.  W  Meyer. 
Lincoln  ijabs. 

"Slow-Wave  Stnictures  for  Unilateral  Solid  State 
MaAer  .Amplifiers"  by  R.  W.  IMlrasse.  Bell  I«ahs. 

12  Wednesday.  Augtist  20 
9:.A0  a.m.  to  Noon — RunsH  Room 
MODERN  MANAGEMENT  PROBLEMS 

"  Minimising  F^ployee  liosaes  M*hen  R  and  D  Dp 
eretloQB  Relocate"  by  R.  F.  Lander.  Electronic  Bngi 
nicrlng  Co. 

'The  Role  of  Industry  In  Science  and  Engineering 
Education"  by  J.  (Yyden.  Hughea  Aircraft. 

"1210  Salra  Engineer  -Human  't'atalyst*  of  the 
Electronic  Industry"  by  H.  A.  Toung,  Packard  Bell. 

Project  Dire«ilon  In  the  Ikevelopment  of  Avlonlca 
Systems"  by  C.  J.  tlodwln,  OE. 

"Does  the  Present  Cost-Pliis-Flxetl  Fee  Cmtract 
Give  the  Government  the  Rest  Deal"  by  B.  I>emp8ter. 
Electronic  Engineering  Co. 
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How  Magnet  Specialists  Can  Help  Improve 
Your  Product,  Cut  Design  and  Production  Costs 


A  close  look  at  your  product  in  the  light  of  modern  magnetic  tech¬ 
nology  may  reveal  ways  to  improve  designs  and  manufacturing 
methods  with  resulting  lower  costs.  Here's  a  good  way  to  begin. 


STUDY  THE  MAGNETS 
YOU'RE  USING 

If  your  product  now  employs  a 
permanent  magnet,  review  these 
considerations: 

1.  Is  the  magnet  right  for  the  job? 

2.  Would  a  larger  or  smaller  magnet 
improve  the  design,  permit  larger 
physical  tolerances,  etc? 

Example:  A  manufacturer  was  using 
Alnico  V  magnets  in  a  high-quality 
intercom  unit.  Magnetic  experts 
studied  the  design  and  found  that 
83%  of  the  energy  of  the  magnet 
was  nullified  in  actual  operation  of 
the  unit.  Equivalent  results  could 
be  obtained  with  a  smaller  Alnico 
magnet  or  lower  cost  magnetic 
materials. 

3.  Are  all  close  tolerances  in  the 
design  essential  to  the  perform¬ 
ance  of  the  product? 

Example:  A  radar  manufacturer  — 
to  meet  required  tolerances — speci¬ 
fied  an  I.D.  grind  on  a  permanent 
magnet  used  in  conjunction  with  a 
magnetron  a.ssembly.  Cost  of  the 
magnet  was  $2.26.  Study  showed 
that  the  I.D.  grind  was  not  neces¬ 
sary,  and  the  new  magnet  price  is 
81. 7^  each. 

4.  Would  a  different  magnet  mate¬ 
rial  perform  more  efficiently  in 
this  application? 

5.  Can  the  design  of  the  magnet  it¬ 
self  be  modihed  for  greater  effi¬ 
ciency,  lower  cost? 

Example:  A  manufacturer  of  small 
electric  motors  used  two  Alnico  V 
magnets  and  two  pole  pieces  in  a 
motor  assembly.  These  four  ele¬ 
ments  have  been  eliminated  in  a 
design  that  uses  one  Indox  ring 
magnet  —  a  multiple  saving  in  ma¬ 
terial,  parts  and  labor. 


PARTS  CONVEYOR 

Magnets  eliminate  clamps  and  hooks, 
simplify  loading  and  removal  of  parts. 

CHIP  RETRIEVER 

Collects  chips  and  other  iron  par¬ 
ticles  from  coolant,  lubricant,  etc. 

PIPE  ROLL 

Handler  ferrous  pi|)e  and  tuhing  at 
high  s|)eed  without  slippage. 

SHEET  FANNER 

“Fans”  sheet  steel  in  stacks  to  sim¬ 
plify  pickup  and  handling. 

FLOOR  SWEEPER 

Picks  up  iron  scrap,  tools,  etc.  from 
plant  floors,  drives  and  parking  lots. 

TOOL  HOLDER 

Keeps  tools  handy  and  orderly, 
speeds  work. 

SEPARATORS 

Magnetic  pulleys,  plates  or  drums 
remove  tramp  iron  from  non-ferrous 
materials  in  every  industry. 


RESEARCH  AND 
DEVELOPMENT 

Magnetics  is  a  highly  specialized 
science.  Too  often,  competent  engi¬ 
neers  who  are  without  the  required 
testing  facilities  and  experience  will 
spend  months  studying  a  magnetic 
circuit  for  a  proposed  product,  final¬ 
izing  a  design  that  could  have  been 
completed  in  a  few  weeks  with  the 
help  of  specialists. 

Nobody  knows  magnetics  like 
Indiana  Steel  Products . . .  and  In¬ 
diana  makes  all  kinds  of  magnet 
materials,  can  recommend  exactly 
the  right  magnet  for  your  specific 
application.  You  are  invited  to  con¬ 
sult  with  our  engineers  and  scientists 
on  any  problem  involving  perma¬ 
nent  magnets.  Write  today  for  new 
free  catalog,  “Cast  and  Sintered 
Alnico  Permanent  Magnets.”  Ask 
for  Catalog  No.  19-  A  8. 


TOOLING  WITH  MAGNETS 

Literally  thousands  of  manufactur¬ 
ers  have  cut  factory  costs  with 
permanent  magnets  in  tooling,  proc¬ 
essing,  material  handling  and  pro¬ 
duction  devices.  A  partial  list  of  the 
most  common  applications  will  in¬ 
dicate  the  wide  range  of  jobs  a 
permanent  magnet  can  do  effectively 
and  at  low  cost. 


THE  INDIANA  STEEL  PRODUCTS  COMPANY 

VALPARAISO,  INDIANA 

WORLD’S  LARGEST  MANUFACTURER 

OF  PERMANENT  MAGNETS 

IN  CANADA:  Th«  Indiono  SimI  froduett  Company  of  Conodo  limllod.  Ktlchonor.  Ontorlo 
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GUDEBROD 


lacing  tape 
holds  knots! 


Here  is  the  lacing  tape  that 
solves  the  knotty  problems  in 
complicated  harness  work. 
Gudebrod  Flat  Braided  Lacing 
Tape  is  the  ultimate  in  knot 
strength  and  freedom  from  slip. 
The  special  Gudebrod  method 
of  applying  finishes  makes  the 
tape  stick  like  a  fly's  foot . . . 
knots  just  won’t  slip.  Harnesses 
are  firm  and  stable  when  tied 
with  Gudebrod  Lacing  Tape. 

For  harness  or  winding  applica¬ 
tions— wherever  unfailing  per¬ 
formance  under  severe  envir¬ 
onment  is  vital— there  is  no  sub¬ 
stitute  for  proved  Gudebrod 
quality.  Write  us  your  problems 
. . .  ask  for  samples  of  Gude¬ 
brod  Lacing  Tape  today. 

"B«  tur*  lo  visit  Gudebrod 
Booth  334  at  the  Wescon  Show." 


GUDEBROD 

BROS.  SILK  CO. 

ElECTRONICS  DIVISION 
'  ?25  West  34fh  Street,  New  York  1,  N.Y, 

EXECUTIVE  OFFICES 
12  South  12lh  Street,  Philo.  7,  Pa. 


CIRCLE  103  READERS  SERVICE  CARD 
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l3-Wedn««dA>'.  August  30 
9:30  a.in.  to  Noon — Koul^vgrd  Room 
INSTRUMENT  TOOLS 

*’Mllllmicro8ecoDd  Kerr  Cell  Caiuerg  Shutter** 

A.  M.  Zareni.  K.  R.  Marshall.  8.  M.  llauaer.  Kleclro- 
Upflcal  Systems. 

'*A  rrecialon  Delayed  Pulse  Generator  as  a  Variable 
Time  luterral  Standard’*  by  D.  Hartke,  M.  WlllrtHlt, 
and  D.  Broderick.  Hewlett-Packard  Co. 

’’Development  of  a  TraanhstorUed  Voltage  Controlla* 
ble  Freuueney  Source**  by  W.  B.  Sander  and  W.  E. 
Wilke.  Gllflllan. 

’’Broadband  Stabilized  Microwave  Oeneratora"  by 
J.  Hole  and  C.  Kiaainan.  Stromberg-Carlnon. 

“OperaUonal  Feedback  and  Data  Proceaalng  .Ampli¬ 
fiers'*  by  S.  Setn-Sandberg  and  K.  A.  Smith.  ConM^lt- 
dated  Electrodynamics. 

’’Broadband  Waveguide  Bolometer  Mounts’*  b>  L.  I. 
Kent.  Narda. 


1 4-  Wednesday.  August  SO 
9:30  a.m.  to  Noon-Ballroom 

CIRCUIT  DESIGN 

"Graphical  Interpretations  for  Frequency  Trans- 
rurmation'*  by  John  L.  Stewart.  USl*. 

"Optimum  S>’nthe«is  of  Kt'  Ladder  Networks*'  by 
A.  Paige  and  E.  S.  Kuh.  U.  of  Calif. 

’’A  New  Design  Method  for  Coupling  Networks  with 
Applications  to  Broaflltand  Transistor  AmpURers  and 
Antenna  Matching’’  by  P.  A.  Ligomenides,  Stanford  XJ. 

"Some  Developmental  Techniques  Concerning  Dis¬ 
tributed  Amplifiers  and  Virtual  Delay  Unes’*  by 
W.  J.  Judge.  DuMont. 

"The  Synthesis  of  Multi-Channel  Anipllflem’*  hy 
11.  F.  Barton.  U.  of  Michigan. 

1 5-  Wednesday.  August  3ti 
9:30  a.m.  to  Noon  -Venetian  Boom 

AIJDIO 

"Kzperimenta  with  Spe>‘ch  Using  Digital  Computer 
Simulation"  by  E.  E.  David.  Jr..  M.  V.  Mathews  and 
li.  8.  Mcl>onald.  Itell  Labs. 

"A  Survey  of  Speech  Bandwidth  Compression  Tech¬ 
niques"  by  8.  J.  Canipanella.  Mflpar. 

"The  Four-Track  Stereotape  Magazine  for  Home 
Hi-l''i'’  by  It.  J.  *nnkham.  Ampez  i'orp. 

"A  Versatile  Compressor -Limiter  AuiUo  Amplifier 
for  Studio  Use”  by  E.  W.  Templin.  Weetrez  Corp. 

’’.Audio  Characteristics  of  Plano  Titnee"  by  J.  p. 
Quitter.  Baldwin  IMano. 

16-  Wednesday.  August  2u 
2:00  to  4:30  p.  m.  Kmliassy  Boom 

INDUSTRY  LOOKS  AT  FUSION  POWER 

’’KletUrlcal  Power  l^roblems  in  Fusion  iteaearch’* 
by  H.  Hurvvitz.  <iE. 

’’Spectroscopy  Aspects  of  lligb-temperature  Fusion 
Ileffe»h'*  by  8.  Cunningham.  General  Atmnics  Corp. 

"Ultra-high  Vac'uum  Research  in  SuM>ort  of  the 
Thermonuclear  Fusion  Powm'  I*rograra’*  ^  W’.  Igznge, 
W’etalngfaouae. 


17- Wedneaday.  August  20 
2:00  to  4:30  p.m. — SunaK  Room 

TRANSISTOR  CIRCUITS 

*'A  Wide-Range  Junction  Translator  Audio  Oscil¬ 
lator*'  by  M.  A.  Melehy.  Michigan  State  V. 

"Comparisons  Between  Multiple  and  Stogie  Loop 
Translator  Feedback  Amplifiers’*  by  E.  M.  Davis. 
Stanford  V. 

"The  Root  Locus  Design  of  Transistor  Feedbacks 
AmpUflers"  by  D.  O.  Pierson  and  M.  8.  Gbausi. 
U.  of  Calif. 

"Techniques  for  Stabliizing  All -Transistor  DC 
Amplifiers’*  by  M.  Klein.  Cohu  Electronics. 

"Squared  Input  Stages  for  low  Level  Transistor 
AmpUflers"  by  K.  Hlnrtchs  and  B.  W’eekes.  Beckman 
Instruments. 

18- Wednebday.  August  20 
2:00  to  4:30  p.m.— Boulevard  Room 

AUTOMATIC  CONTROL 

"('fxnpensatlon  of  MulU-IiOop  Control  Systems’*  by 

D.  Ijebell  and  M.  Mandell.  Gardena.  Calif. 
"Optimization  of  Compensation  for  Cascaded  Actu¬ 
ators  In  a  Common  Feedback  IxKtp’*  by  Q.  S.  A.  and 

E.  F.  Oebome.  Westlnghouse. 

"Some  Simplifying  Additions  to  Basic  Rampled- 
Dsta  Theory’*  by  C.  O.  Carlson.  National  Cash  Regis¬ 
ter. 

"Contributions  to  the  Analysis  of  Non-linear  Feed¬ 
back  Ctmtrol  8ystem.s"  by  8.  L.  MIkliall.  U.  of  CaUf. 

"Enhuiced  Real  Time  Data  Accuracy  for  Instru- 
mentatlcm  Radars  by  Use  of  Digital  Hydraulic  Servos’* 
by  R.  P.  Cheetham  and  W.  A.  Mulle.  KCA. 


1 9- Wednesday.  August  20 
2:00  to  4:30  p.m.— HaUroom 
INSTRUMENT  SYSTEMS 

"Space  and  High  Vacuum"  by  J.  R.  Hafstrom  and 
G.  C.  McFarland.  Scientific  Engineering. 

‘’Electronic  Measurements  of  Missile  Tralectorles" 
by  G.  O.  PwktnH.  W’SPG. 

"I>mne  Tracking  System  with  Lightweight  Airborne 
Psokage"  by  K.  J.  W’alcek.  Radloplane. 

"Autoiimtic  Telemetering  Meteorological  Obaervalion 
Station"  by  M.  H.  WIttmeyer.  P.  Roulay  and  B.  1. 
Florey,  V.  R.  I>a  Torre.  IT.  of  Arizona. 

"An  Airborne  Digital  'Tape  Recorder"  by  8.  Coh«i 
and  A.  T.  Arcand.  GPL. 

**An  Electronic  Framing  Camera  for  Millimicro¬ 
second  Ph<gography"  by  G.  I*.  Clark.  Space  Tech¬ 
nology  Labs. 


20-Wedneiiday.  August  20 
2:00  to  4:30  p.m. — Venetian  Room 
MICROWAVE  PROPAGATION 
"Forward  Scatter  of  Electromagnetic  Waves  by 


Spheres"  by  W.  E.  Kock.  J.  L.  Stone,  J.  E.  Clark. 
W.  D.  Frledle.  Uendlx. 

"PrupagaUnn  Through  Random  Distribution  of 
Spheres:  I.  Theory  and  Design  of  Maorueooplo  Gas; 
11.  Design  of  Range  and  Eipeiimental  Data.**  by 
U.  1.  Beard  and  V.  Twersky.  Sylvanla. 

'’Surface  Waves  on  a  We<!ge’*  by  F.  Karal  and  8. 
Karp,  NYU. 

"New  Uoncepu  in  the  Statistical  Study  of  Tropo¬ 
spheric  Scatter  Propagation  Data"  by  L.  P.  Yeh, 
W’estinghouse. 


21  •W'ednesday,  August  20 
8:00  to  9:30  p.  ni.  —  Embassy  Room 
BIOLOGICAL  MEASUREMENT  IN 
SPACE  TRAVEL 

"Survival"  by  Brig.  Gen.  D.  Kllcklnger,  AHIN'. 
"Performance"  by  B.  H.  Levedahl,  UULA.  and 
A.  W.  Ileatherington.  AlUH'. 

**State  of  Art  In  Measurement"  by  MUs  F.  Van 
Der  WaL  H  W. 

"Future  Instrumentation  Problems"  by  K.  W’  Ijeahn. 
K  W. 


22-Wednes<lay.  August  2U 
8:00  to  9:30  p.m. — Sunset  RiMun 

SPECIAL  SESSION 

PROJECT  MANAGEMENT— AIRFRAME  AND 
ELECTRONICS  VIEWPOINTS 

G.  Stoner,  Boeing;  O.  Slmp^m.  Phllco:  K.  K 
Sbeltf^.  <tK. 

23-Thur«Uy.  .\ugust  21 
9:30  am.  to  .Nmai  Entltasny  RcMiin 

ANALOG  COMPUTERS 

"Anticipatory  IM.tplay  lK‘»lgn  Through  the  Use  of 
an  Analog  Computer"  by  L.  J.  Fogel.  and  M 
Dwoncxyk.  ('onvalr. 

"A  TrannUtorized  Trlgi»nometrlc  Functton  Grner 
ator"  by  II.  Schmid.  Link. 

"An  Analog  Memory"  by  W.  S.  Kozak.  Canadian 
W’estlnghoU'^e  Co. 

"Network  Solution  of  the  Right  Triangle  Problem" 
by  M  R.  W'lnkter,  GiMslyear. 


24- Thur.sdaj.  August  21 
9:30  a.m.  to  Noon  Hun<«et  Room 

MICROWAVE  AND  HIGH  POWER  TUBES 
"A  .New  lye-^ign  Approach  for  a  Compart.  Kilowatt. 
UIIF  Beam  Power  Tulie"  by  F  W.  Peterson.  KCA 
‘*A  liow  Voltage  Helix  Type  Backward  Wave  tlsrll 
lator  with  Kxtende<l  Ttming  Range"  by  L  L.  Msn 
Inger.  SyUanla. 

".Are  Klystron  .Amplifiers  Inherently  Noisy"  by 
H.  Itfickwell.  A’aiian  Associates. 

•’.A  New  Crosi«e4l  Field  Traveling  Wave  Tube,  the 
M  J  Tube"  by  C.  C.  Jc^mson  and  G.  K  Binlsall.  tIK. 

"I>eslgn  of  Traveling  Wave  Tubes  for  Airborne 
.Applications’*  by  M.  Nowogrodzkl.  RCA. 

25- Tbunklay,  August  21 

9:30  a  m.  to  Noon  Boulevard  Room 
MILITARY  ELECTRONICS 
‘‘Economic  Analyils  In  liong  Term  Planning  of 
Military  Communlcatlon-Hyatemz"  by  R.  Krayczkowskl, 
W’estinghouse 

*’Will  'Hmlng  Systema  Become  Heterogeneous  or 
Homogeneoutf’’  by  D  R  I*roct<»r.  Rlertronlc  Engineer 
Ing  t^o. 

**Aut4>matlc  Mlsaile  Systanui  Teat  Cunslderationa*’ 
by  J  I.  Davit.  HotTmsn. 

’’Frequency  Multiplex  Doppler  Railar"  by  J.  Galejs. 
Sylvanla. 

"Titos  I^nd  Based  System  Digital  Checkout  Equip 
ment"  F.  X.  Beck,  RCA. 

26- Thun»day.  Auguat  21 
9:30  a.m.  to  Noon— Ballroom 

IMPROVED  COMPONENT  MATERIALS 
**Advancea  In  Ceramic  Compooent.s"  by  II.  M. 
Schllcke.  Allen-Bradley  Co. 

"Mon<^lthJc  Structure — A  New  Concept  for  Ceramic 
Capacitors’*  by  J.  Fabrictus.  Sprague. 

"Upgrading  the  Tantalum  Capacitor"  by  W.  H. 
Roberta.  GE. 

"The  Ibermally  Fused  Metal -to  Ceramic  Vamlator" 
by  R  C.  I.angfoi^.  Weaton. 

"Factors  Affecting  the  FormatJcm  of  Depoalted 
Carbon  Film  Resisiort"  by  E.  I.  Doucette,  Bell  Labs. 

27*Thuniday.  August  21 
9:30  a.m.  to  Noon— Venetian  Room 

ANTENNA  ARRAYS 

"Arbitrarily  Polarized  Slot  Array’*  by  H.  II.  Htmg- 
ardy  and  H.  R.  Shanks.  Hughes. 

"Logarithmically  Periodic  Antenna  Arrays"  by  R.  H. 
DuIIsmel  and  D.  G.  Uerry.  CoHlns. 

"Impedance  Ih'opertles  of  Antenns  Arrays"  by  S. 
Edelherg.  MfT.  and  A.  A.  Oltner.  Polytechnic  Inst, 
of  Bklyn. 

"Antenna  Psttem  Syntheels  of  the  Most  Truthful 
Approximation**  by  II.  P.  Raahe.  Oenersl  Mills. 

**A  Rspid  Scanning  PhasM  Array"  by  R  K.  Miller. 
A.  T.  W’atemian.  Jr.  <}.  K.  I^rfey  and  W.  H. 
Huntley,  Jr..  Stanford  U. 

28-Thursday,  August  21 
2:00  to  4:30  p.m.— Embassy  Room 
SPECIAL  ELECTRON  DEVICES 
"Voltage  Sensitive  Semiconductor  CapacUora"  by 
M.  E.  McMahon  and  G.  F.  Straube.  Pacific  Seml- 
(vmdtictora. 

"The  Hall  I^ffect  Circulator  A  Passive  Transmls- 
sltN)  Device"  by  W.  J.  Grubbs.  Bell  I^sbs. 

"Stacked  Tubes  In  Glass  Fkivelopes"  by  C.  F. 
Douglass.  Sylvsnts. 

"A  Ughtweight  Kilowatt  Klystron  Amplifier  for 
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Al'tUI  .\a\l^afl(in  li)  l(.  lt4M*k«i‘ll.  Vartan 

A-^MaMale^. 

"('ii«rart«Tl>*fi<’K  aii<l  roiitrol  <if  (»a<«  Tula*  r>iiplrx«‘r^ 
iHiilna  tliilr  TtiiH*'‘  hr  It.  K.  Ilo^da  ami 

K.  It.  U(M*hl.  Autiinrth’'«. 

29*Tlmr>HU.\,  August  Si 
2;*N*  to  4:-tii  pm.  Hotmi 

HUMAN  FACTORS  IN  CNGINEERING 
*'A  anti  Hiimiiiar)  *'t  Ti/i>Kitiw  lt*'««‘an*ti 

\ppll*Hl  to  lit**  l)i»N4Ttptl<ifi  uf  Human  iHnattil' 
it*‘'>poii’M-  In  II  T  MrHiior.  Rxttrmit  . 

ami  K.  H.  Kii*ml#t.  Tlio  I'rankllti  Inatttuir. 

*'H>nfh»*'*U  of  a  l«in«'ar  tlua^i  Trah'ifrr  Fimrthai  No 
tlir  tiiifratm  In  a  Man-Machinr  h«  A.  H 

Jarkoon.  rororll  1*. 

*  Till*  Opilmlyatlon  of  Man  Marhlm*  t'ontrol  Hy* 
tfriH*'  liy  II.  I*.  Htniitiialiam.  \KI*. 

’'HIHVI«:  A  l^hiuaton  for  Htniulatton  Kitpllo^  <4 
Man  Marhlnr  H'i<***ntH**  In  II.  II.  Irrln.  ljil*« 

"Hlmtilatlon  «>(  a  Human  Trarking  l*mhl(>m  <41  iIh- 
riH^’  III  rotnputi>r‘'  hr  11.  IMatirr.  Itiirrmigtai 

30*TtiurMlaT.  AiigriM  SI 
3:iNi  tn  4:.'Ui  p.m.  IhMilr^aid  lltaun 
MICROWAVE  FERRITES 

**rir(‘tiUr  Klcrtrtr  Maitni  l*r«ipagatlng  thru  rimilar 
\Va\ogut(ir  t'liwalntng  a  rircumfriHitlanr  Magiiettrr«l 
kVrrItt*  t'rltmli^"  hr  N  Kumagal.  V  <if  (Kaka. 

"A  y\U\v  llaiMl  N(4im*tpnH*al  TKM  Traii«mt«'»lon 
lJn«*  NrtHork'*  hr  K.  M  T.  Jtuirv  H.  11.  <‘<»ltn  ami 
J  K  SMmIru.  SHI 

'Kit'hl  IH  plao'mriit  K(r*^«  In  IM**li'i‘trlc'  ami 
kVirIt**  l^tailrd  Wa^rgnUtr^"  tn  T.  M.  Htraii<«.  Hat 
»atit  I’. 

'Kirittr  I^m*  Wiilth  ^Ira^umiM'iiU  In  a 
rtniplrr  '  In  H.  t*.  SiinM«i.  l«orkb«^1 

'•T«i  I’lrrulaior  ■  In  W  K.  Snan«H»n  ami  a  J 
Whtn'ItM.  Srhanla 

31  ThurMlay.  AiuciW  21 
3;<Ni  In  p.m.— Ilallroimi 

COMPONENT  PARTS 

*’ A  S«M.itl<4i  to  tim  Hampllng  f<.  Hating  I>tl(*mma 
on  Klt*rtronlr  ('(wnponmi***  hr  It  lirrht.  It  lli^t  A 
.\-%orlalr% 

"l>*«Un  and  IViforniam***  <4  Statlr  Maanrtu*  Hraii 
Ut«d  IH'  IVmrr  Suppll«*a**  In  J  T  Kr«dr.  Sola 
Khrl  rlr. 

’'lh>«lKn  of  Rctnl  riiiidiirtm  Magm-tlr  Vnltaar  Hoati 
lator  lltdctrinf  riiriiH*  for  a  WId*-  Hamn*  (4  Kmlnm 
»u»*ni*’*  hr  K.  Q  rarr  ami  K  I*  Worrfwtrr,  <»K 

llrnaiiiH'  Tfniprrattirf*  t'orflPirnt  Mra«>urontfmt«** 
hr  A.  S  Takar«  and  K  llart»n.  Vltramon 

IVrfhipm«nt  <4  "mt  Imgr*^*  r  |ji»w  l<o<»%,  Itlah 
Kn^immcr  rahl**^*’  In  K  T  ITiiml.  Jr  ami  It 
Su'«*rkr«M».  I'nllt^l  Klt^tmljtiainlt'*. 

33  TTiuiMtar.  Augu«t  21 
2  INI  to  4  :t0  pm.  Wnrttan  Hooto 
RADIO  AND  TELEVISION  BROADCASTING 
''Klrlfl  KrprrtrrM***  nltii  rlo*  Kahn  ronipatihir  Hinal** 
Hi<|«*t*and  Sv<4mni  ln«tallt*«l  at  KHK\.  l*1tt«h«irKh.  I'a 
hr  H  N  llaim«in.  WcM iiiglmiiM* 

‘’ll**id  inrim  HtaMlUathm  fm  Hi*(**o<||na  tlir  NTSt' 
rotor  Hlanar*  hr  J  Kaladl.  SHI 

**KmitH*m'r  M**a«uiriiicnt  in  th**  Itmadt'a^t  Flrur' 
In  r  \  I'adr  and  W  I*  Ituurk.  (•«>n**ral  Itadio 
'  H«*nM4i>  I'ontrol  ami  AutiHoatIr  l4mgliia  <4  \M.  K3I 
and  TV  Itroaik’aMtnK  TtanMnMt«»r«  and  AiKomath' 
I'logrammtng  «4  AM  and  KM  1ti<Hii1t'a«tlnB  Statlnn« 
hr  r  {  .  H('haff*r.  S(’haf<*f  Oi«4om  Knalonrrlna 

‘*.\utoiiiatlr  I'ontrol  of  Vhh^Uapi*  K«iulpiir«^it  at 
Mir,  Itu  Iraiik*’  In  H  llrlolT.  MU' 

33  Ktl<lar.  Amiu^  22 
0:30  a.m  fo  Nimn  -Kmha*«r  IUmuo 
SOLID  STATE  I 

**A  Kanillr  of  IMITumnI  llatr  Ihrmanlrno  Tian 
al«tor<«**  hr  II.  K.  Talley,  H«*ll  l^ala*. 

'‘klUlltnli*na>arond  |ilffu<*«^t  Stlli*oCk  roniputr'r  Ih 
ndr<i**  In  J.  II  Kor«itrr  ami  I*.  Zilk.  Ilfll  lailr^. 

lter«nar>'  T1im»  M^a«ur**ni«^t«  In  Ilia  Mllll 
ndcmaarofid  Rrgton**  hy  A.  R.  ltakanon«kl.  Hall  Ijila. 

"Tha  Ha^lgn  and  rharaatarldlr^  of  a  IHRii'o^l 
Slllron  t»tl<'  Amplinar  Tran*l«tnr"  hr  U  R.  Mlllai. 
Hall  I4ih4 

*‘Srrltrlilng  Tima  ral<*iilaHnn«  for  niffuaart  Hao> 
TranddorV  hr  V.  H  Hrlnkh  and  It  N  Noyra. 
Kalt4*hlld  Ratiiloondut'lor  HlrUlon 

34-Krldav,  .\uini<»i  22 
9:rHI  a.m.  to  Xmin  -Run<«at  Ktami 
PRODUCTION  TECHNIQUES 
**.\  Kradi  .\p|>r<iarh  to  MiMliilai  Km’kafclnw  for 
tirorind  liaaarl  Klarlronlr  l^iulpmant**  hr  r.  W  Wall. 
ron«adidatad  R1artr«Mlr-namtr-*, 

■*ln*nlalad  Flatlhh*  Prlniart  rlfnitt-4*'  hr  W 
Wllk*4i'*.  Sandar**  A<»«nriatatt. 

**IK*<»ian  amt  Sand  Automatia  PrtMlmdUm  i4  Stackafl 
IVramh'  Itacalrtna  Tul»a<**  hy  It.  II.  riiamharlaln. 
KItal  MH'rillouah. 

•'^l^•nar^ofl^h  Stnirtiira  Rlaldlaaa  Hriolatl  Wlrtna  fi»r 
High  Vlliraiinn**  hr  K.  O.  IMniat.  HR. 

**Nrrr  Organlr  rnatlnta  for  tha  l*m(aatloti  of 
l*rlnt»*d  rirrrilta  f’ndar  Rmlronmaniai  iNtodlilon^"  hr 
K.  Harmon.  J.  Haffarnan  and  J  Siallar.  Amarh^an 
Hmtch  Arma 

3S  Frida  r,  .\ugu<t  22 
9:30  a.m.  to  Noon  limiiaraid  Hoorn 
ANTENNAS  AND  PROPAGATION 
“TIta  Influafioa  of  tha  Hadar  Kanarthin  rharaatar* 
l<tlla«t  of  tha  MiHtn  on  tira  SpaaUh*ath4iH  for  Fjirth- 
Mnon-Karih  (’ontmiinl('ati(4i<«  Syntam***  hr  T.  It.  A 
Santor  ami  K  31.  Slaial.  I*  or  Michigan. 

"Mlaroirara  Tarhnhiua  to  Ih^rlmv  I'latform  3l»4ion 


when 
weight 
is  a 

problem 


'THINK  8MALI. 

THINK  MICROOOT' 


micro  •  mlnlatur*  coax  connactora. 


If  your  "bird"  or  "black  box”  is  ove ("weight,  don't  despair. 
More  than  one  million  combination.s  of  Microdot  micro¬ 
miniature  coax  connectors  and  cables  are  available  from 
stock  to  solve  your  problem  without  diet  or  exercise.  Replace 
beefy  cables  and  connectors  with  slim,  trim  as.'»cmblies  and 
harnesses  made  with  the  exclusive  Microdot  process.  Prompt 
delivery  on  both  standard  and  cusstom  prescriptions. 

Get  into  fighting  trim  . . .  write  for  our  S6  page,  catalog. 


microdot 

(Hir  Malr$  rngitu'crt  arc  locaicd  in  oil 
maiitr  citiet  to  rcutiUy  voN  4ii 

«fN‘r«al  design  and  tfamiarcl  opplira- 
Him«.  **Think  Small— Think  Microdd*.* 


MICRODOT,  INC.  220  PASADENA  AVE..S0.  PASADENA.  CALIF. 

(’herk  iiour  ireiifht  —  i*er  iii>  at  Wencon  —  Boothx  IJtH  anil  I  JO.. 
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af  melpar 


For  every  new  weapon  devised  a 
countermeasure  has  followed  to  balance 
the  scale. 

At  Melpar  a«  major  segment  of  our  effort 
is  directed  toward  developing  electronic 
countermeasures  to  offset  the  anticipated 
weapons  of  tomorrow. 

The  experienced  engineer  with  an  interest  in 
ECM  will  find  Melpar  can  offer  not  only 
the  technical  challenge  he  is  seeking  but  also 
advancement  opportunities  necessary  to 
further  his  career. 

Our  modern  and  well-equipped  laboratories 
are  located  in  choice  suburban  areas 
near  Washington,  D.  C.  and  Boston, 
Massachusetts.  Tliese  locales  were  selected 
because  of  their  proximity  to  superior 
educational,  cultural  and  recreational 
facilities.  Fine  housing  in  all  price  ranges 
is  readily  available. 


For  detailed  information  altout  o/teninga, 
write  to: 

Technical  Personnel  Represent  at  ive 


MELPAR 


Incorporated 


A  Subsidiary  of  WeatinghouHe  Air  Brake  Company 

3111  Arlington  Boulevard,  Folic  Church,  Virginia 


10  niilsj  from  Washington,  0.  C. 


diitl  St'aiinliig  In  Airborne  Mokinu  Turicet 

U«(Un«*’  b>  1).  .Vhtler'kiiii.  Autnoetlts. 

“A  ronrwitrlo  LtMip  .\rray**  by  A.  V.  Hehell  and 
K.  U  llouelie.  VH\r. 

aiitl  Ib^'dgn  of  B  rU«M  t»f  IsimelM'rg  ls*‘nHen** 
by  J.  H.  lluyiHHi,  lAti'kheed. 

“Obafach*  <«aln  at  Mlcntwave  Krenutwlf***  by  8.  It. 
ItratlHliaw,  Mittorola. 


36  Friday.  AuaiiHt  tt 
a.ni.  to  N<niii  llalIrtMmi 
INDUSTRIAL  ELECTRONICS 

‘*A  Numerical  <‘(Hitrol  H><»teni  for  a  Ibbiiiallr 
Klveter**  by  K.  I>.  IIotimm  aiitl  Hank  M.  Isakin,  Ian-L- 
lieetl  Aircraft. 

“A  High  IVrforniaiiCH*  .*•00  Mr  Multi  Htage  AiitpU* 
tier**  by  M  W  Hamilton  and  J.  W.  RiihIi.  <;K. 

‘'Tran^Nlttr  l>eratle  t'ounter**  l»y  .\lexaniler  Hxerllp. 
Packard’ Hell  Fleet rtiDlen. 

"Home  IMgltal  liidu^tilal  Klerlntnlr  H><<tein<i  aitd 
Tlitdr  Military  llerltaiteM**  by  H.  K.  Wa^knall.  IWntllx. 

"TTiertnal  t‘oiiH|d«ratititii  In  Ibgiilatetl  ptmer  Kupitly 
Ib'dgn*’  by  Itmter  W'lletnaii.  Parkaid-Hell. 


37  Krl«lay»  Aumint  TS 
P::tu  a.m.  to  Ntnui  Venetian  Uooiii 
ADVANCED  TELEVISION  TECHNIQUES 
*‘Terljnb|iie'i  ftir  llapld  .\llgniuent  i»f  I'r1t|(*al  lUnd’ 
pa'M  t'lrenlrry**  by  W.  A.  S«d»a»tlan.  t«K. 

"'TranxIttorUetl  Teleyldtm  llerelv#»r*‘  by  K.  It.  Web- 
•iter  anti  II.  F.  I’tatke.  T1 

"IbMgn  anti  I’ne  of  the  I'liroiiia  Key**  b\  I’  J. 
Ca-klnH.  Mtr. 

**Hrau  Maaiilflratlon**  l»y  l>.  It  Hkoylm  ami  11  II. 
t*.  MtHgan,  Milliard  KeM*ateh 

**I>latortl«>n  KtHliH'tlon  In  Teley|«li»n  ll••etHHi«*n''  by 
J.  Uii'tton  anti  W  J.  Jtidgr.  Ihimont. 


36sFhday.  Auaa'<t  tt 
2:*Ni  to  4:.’tn  p.m.  Fmlia<««i>  lltMtiu 

SOLID  STATE  II 

**<’oiii|iatlvon  tV  .Neiiiroii  IHiiitage  In  tieiiiianliim 
anti  Hlllrtio  Traiialefttr****  liy  J.  W.  >!a'»ley.  Hell  laal» 

‘*HlKh  PoatT  Hllli*tin  Tranalalort’*  by  11.  lleiikeU 
aiitl  T.  P.  .Ntmalk.  VVeHilnghtHi««>. 

**.\  Meitluiii  Ptiyyei-  Hilltsin  t'oiitrolletl  |le»*tlflt*i** 
bv  H.  K  Hi.'>M«ai.  <IF. 

••PN  II  N  Haltrbes**  by  J.  A.  Ht»eml  atnl  H  N. 
Noyre,  Fairtdilltl. 

*‘.\  New  IHfKie  for  Hwltrhlng  ami  tbtelllabif**  by 
Ik  Kaakl.  Hony  INtrp.,  Japan. 


39*Friday.  .\iitfii«t  22 
2:<Ni  to  4;^t  p.ni.  Hunnef  Rtami 
MEDICAL  ELECTRONICS 
**Tbe  iK’^ltai  of  Fbvttunie  t'lrretatliiu  k^iulpmnit 
to  la*  UM'tl  In  3ledlral  Uf*«f«rrh'*  by  U  M.  Kaplan. 
Hpat'e  Ttadinoitigy  I«i.Im. 

"Klei'tronlr  AItU  tp  tin*  Herxlr**  of  Otwtetrlre’*  liy 
H.  n.  Isark«.  K’la. 

*‘A  Hemute'clianinni  fttr  Atitoniaiir  lU^milatloti  of 
Hreathing**  by  (1.  11.  My«*r«.  Hell  Idibn.,  and  t*.  .\. 
Hatton  Jr..  1*.  tif  lllln<»l«. 

**Fetal  Heart  Hate  Mea*»ureinentV*  l»y  W  Tolbm. 
Alls. 


40«  Friday.  .Xugu^t  22 
'2:<Ni  tt>  4 :.’*o  p.iu.  H<»ul*‘iar«l  UtMon 

ANTENNAS 

**A  Hrnatltiand.  Isim  HtdeloU-  Ha«lar  .Xnti'tina'*  bv 
A.  SI.  SM*t»v.  J.  K.  WaUh.  (*.  F.  Winter.  lUulietm. 

**A  t’laan  of  Tstm  tialii  Hrtai«n«nd  .^nteiinat'*  Ity 
It.  J.  Isainla*rty.  Hyhatila. 

**initmlnatlnM  t^ine^f  Pandre  Ib'Rei’ttH  alMi  ib- 
roru*«e4t  Paraladle  .\nt«*nna'’  by  It  F  II.  Tang. 
.\ndrea  riHi). 

•*Kellei'tt»r  T.V|a*  iVrlrtdle  Hrnadliaml  .Vntenria-  by 
H.  K.  Fraiika  and  (*.  T.  Klfiliig.  Hybanla. 

’The  rww  Ib’gree  Parabollo  Tt»ni*  .\ntenna"  by 
J.  It.  Harab,  J.  <1.  Slaraiigonl  an<l  \V  <1  Hi*ott. 
Meltiar. 


4lsFr1«lay.  .\iiiniHt  22 
2:tb»  to  4tntt  p.iii.  UallnaHii 
ENGINEERING  WRITING  AND  SPEECH 

*‘l*ublleatlon'*  amt  tite  Pioieet  «nganl/ail<>ii*‘  by 
M.  11.  Urne.  KCA. 

*\K  Tao-lltmr  tVairae  In  lte|H>it  Writing**  by  It  K. 
llttliiuann,  IH.M. 

*'Hhuuld  HlltleM  la*  TwhI  In  a  Terlmleal  Pre'a'Hta- 
tion?**  by  V.  I..  IJIIo.  Ri’Uilngton  llaml. 

‘*Maklng  tiu*  Matheiiiatleal  Situation  an  F.ffertlye 
t’oiutuunleatlon  Ttad’*  by  M.  Htdlainler  ami  K.  J 
Pottell.  lU'A. 

**A  Sliiltl  l*urprM«'.  .Multi* .\ntlleiM‘e  Hp»i<rli  Kit."  Ity 
1.  Hellgaolin.  Hydeni  lyetelopiiieiif  Ptirp. 


42-Frltlay.  Aiigti.d  22 
2:tNi  to  4:H<t  p.m. — Venetian  ILmuh 
COMMUNICATION  SYSTEMS  AND 
VEHICULAR  COMMUNICATIONS 

‘*A  .MetiuMl  of  Iiiipnolng  Iteeepiton  in  FSI  Pom- 
iiiunlcatlonA**  by  ]|.  I>.  Hem  and  M.  H.  Vlatatl. 
t  olUaa  Katllo. 

''k^rctivo  Hplit-iltaniiel  Vtillxatlon  -  .\  4'halb'nue 
to  tiye  i'oiumimlratlon  Mydem  k^glnt'er**  by  P.  J. 
Hehulta.  Sfotoffda. 

**A  Iloubli*  Hldeliand  Ruppre«Hi*i|  Parrler  A.M  Pom- 
HiunlratloilA  Hyateiii*'  by  J.  W.  Hallna,  FTL. 

**Appllratlf«  of  Autoiiuitlc  lA*tel  rotitnd  In  Tnipti* 
•plitu'lc  HHH  t'omtiiunlratl<in<4  HydemV  1^  .\.  J. 
Valdasa.  HK. 

**PerHonal  llatllo  Hlgnalllng.  a  Telepliom-  Hw-dre** 
liy  N.  Mtuik.  Ibdl  Isalat,  ami  K.  Hinainaey.  Hhio  ]b*ll 
Teleplione. 
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NEW  CONCEPTS 
IN  TR  TUBES . . . 


EXHIBITORS 


i:\liiblioni  At  the  and  IxHith  numbers  are 

(olloMs: 


Ar  liic . 

Inc . 

ami*  Iiu’..  ('apnnm  . . 

Abbott  lii«ttuineni  A  l-Ing  i'o . I 

Ai'curate  lnHtruim*nt  t'n . ..i 

At'**  Kle<*tM4ib'»  Iiu* . 

Ace  *  MacliiiM-  t  o . 

AciMiHtlca  A^mmv,  Inc . 

Kdtan*'**  ICrla>'*.  Kl«*cfn»nk*>  Ibt  .  Klvin  Natbrnal 

VVatcIi  t’o . .  r  . . . 

A(l\4iirMt  Klt^ronlC't  Mlii  r<Mp . l< 

AcnNiutronlc  H>Htefit%  Inc . 

Aennox  raciflr  . 141^- 

AlrtMimc  ln'*iruiiirnt«  l<«b..  Inc . 

Alr-Maitnc  M<<ior».  Inc  . lAlS* 

Airpax  l*ftMbict<t  To  . llSti- 

AIrtron  Inr.  .  .  . 

Alxblln  Klmronlr*.  iMr  *4  AUddln  ln(lu<trle«  I 

AlfortI  Mfa.  t  o  . Hi: 

Alfred  Klectr<»nlCH  . 

All**n- llradley  To  . nSI* 

Allied  t'ontml  Co..  Inc . 

Alpha  Wire  Corp . 11"7> 

Alt«^'  I^nolna  Ci»rp  . . . 

Alto  Hrlenttnr  Cn..  Inc . 

Aiiico  Kn«t  Co  . IdS'* 

Ainerac.  Iim'  . * . 

American  .\%lAtlon  l*tib  . 

American  lloMch  Anna  Corp . 911 

Atmrican  Klertrtcal  llejter  co . 

American  K1rctronlr«  . 

Atocrlcan  Machine  a  KiMimlrr  <‘n..  IH>rm<»e 

I’lod'ict**  ttroiip  ....  . . 

American  Mach  A  K<mndrx  Co . . . .'•1* 

Amerl<*an  Huprr  Tciiiperariire  \Viie« . . 

American  TV  A  ICadIn  t'o . 1 

Ainperex  Klectrrnilc  t'orp.  . ....I7!ll- 

Amploiml  Klecinmlc^  Corp . . . IIIIO* 

Anahittie  CootroU.  Inc  . 

Andwrr  I'latina  A  Tiniitiitf  Co..  Inc . 

Andrea  (  alKotnla  Corp  . . . 

Antlab.  Inc . 

Areo  KlecfnailCN.  Iim* . 

ArtmNir  Kbtironb*^.  Inc . 

Ttie  ArtMild  Kng.  Co  . 1421 

Anm  Kna  Co . 

A'i'4*mbt!r  |^(N|nct«.  In<'  . 44i 

A<*<Mirlated  Mlvdir  t*ro«|  Corp . . 

Antnm  Corp . 

Atkln^m  l.ab  .  Inc  . 

AtU«  K  K  I  mp  . 

Arta«  l*rerUhm  l*rotbict«  t‘Q . 

Audio  l»ei|re«.  Inc..  Ilcctiner  IH« . 

Aiiaat  Hum..  Inc  . 

Harr*  .\pplHon  Co.  Inc  . IVt7 

Automatic  Kledrlr  Halr«  4’orp . I.MA 

Automatic  Metal  Cnd.  t'orp . 

Autmtiallr  A  PreeUb»n  Mfit  Cn . 

A«latton  UWk  . 

Arlnft  IHtUlm.  A«'K  llid..  Inc . 

Arnet  Corp  . 


MA338  is  typical 
of  these 
new  tubes. 

It  is  a  significant 
advance  over 
the  conventional 
6334. 


Microwave  Associates  now  offers  guaranteed  crystal 
protection  for  entire  life  of  tube  .  .  .  even  under  full 
power  and  elevated  temperatures. 


lU  KlectrtNilc».  Hotg-Warner  C«»rp . Il.'d) 

Kallantlne  lAb«. .  Im- . Iffi'i 

Harlter  Colmaii  C<>  . {HHI-IMbt 

llariteo  K4ia  Co  . . 711* 

Hattx  t'ontmU.  Inc  . . . 113S 

Hob  Hecker  Co . 113T 

Heckman  Herkete*  lb*.  . 1214*1318 

Hehlman  Kna.  Co . 1A44 

Ihiden  Mfa.  Co . 1114*1113 

Rendix  Atlatlon  Corp..  I*a4i8c  IM* . AOS-MO 

H4’tidl\  Atlathm  t'orp..  IMnneer -Central  IH* ...... ,637 

Hendix  .\*latlnn  Crrrp..  Ited  Hank  l>h . .'dlAo.AO? 

R«'ndlx  AtUtIrw  t'orp..  Hcintllla  IHt . ...340-641 

Hird  Kleetronir  Corp  . 16S9-1630 

Tile  HIrteher  Corp.  . . . 610 

ftlalne  Klectroneth*«.  Inc . thitdoor  Exhibit  A 

Hitlex  Electric  Co . ••1336 

H«tr*>ch  Mfa.  Co..  Inc . 106 

lUigart  Mfa.  Coip . 1611 

Homac  lAb«..  tne . . . . .  .^630-63l 

IpMinton  Klectnmlc*  Corp . 937 

iVmnton  Kadio  Corp  . 1A33*|.V>4 

Hora  7^}iilp.  IHv..  tb*orae  W.  Ilora  Corp . 1713*1713 

IhMton  Innulated  Wire  A  Cable  4*o . g3P 

RouinH  l.ahH..  In«» . 1104 

Ho**  mar  In^niment  Corp  . ]0.Vi 

W  II.  Hrad.v  t'o . . til 

II.  Iltaiin  Tool  A  Instrument  Co . 109 

The  Hristol  Co.  . OOH 

Hritlsh  Indiidrlejj  Corp . . . 1361 

ibid  Karlin,  Inc  . JMW 

lbirae*ui  Battenr  Co . . 

Iturndy  Corp..  timaton  IHv.... . 1614- 1816 

Hiirnell  A  Co.,  Inc..  IHwiflc  l>le . 1407 

Hiirr  Hitmn  ICesearch  Corp . 760 

Hurrmiatis  Corp..  IMense  Contracts  t>rg . 606-909 

Ibirmuabs  Corp.,  Mectronlc  Tube  IMv . 633-63.". 

Itnrton  Kll»er  l*1atlna  . . Ul.\ 

Hussmann  Mfg.  IH*.,  Mc4;nin*IMt<«on  C'o . 602 

(Coiitmiicd) 


Out  of  Microwave's  Switching  Devices 
Laboratory,  directed  by  Dr.  Lawrence 
Gould,  comes  an  important  advance  in 
duplexer  tubes. 


RiTROnr  IS  lASY  .  .  .  single  and  dual 
tubes  are  physically  interchangeable 
with  conventional  tubes,  or  tubes  can  be 
shortened  if  desired. 

Each  half  of  a  dual  tube  is  tested  indivi¬ 
dually  to  provide  guaranteed  performance. 
Tubes  for  applications  requiring  high 
repetition  rate  and  short  recovery  time 
are  available. 


NiW  Klif-ALIVI  PISION  with  new  rugged- 
ized  windows  and  new  stable  gas  All 
maintains  spike  and  flat  leakage  powers 
within  specified  limits  over  a  wide  tem¬ 
perature  range. 


FOR  COMPLETE  DATA  about  these  new 
TR  tubes  and  other  advanced  tubes  for 
switching  high  powers  with  guaranteed 
crystal  protection  at  any  frequency, 
write  or  phone  for  specific  information. 


Duplexer  lorn  plus  interaction  plus  noise 
generation  from  keep  alive  are  controlled 
within  tight  limits  as  specified  by  the 
system  overall  noise  figure  requirement. 


MICROW.A.VB:  .A.SSOCI.A.'TSS,  INC. 
•  BURLINGTON,  MASSACHUSETTS  •  Telephone:  BRowning  2-3000 
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Another  new  Raytheon  development 
in  microwave  ferrite  devices  •  •  • 


ni8  lljtnm  . H4.1-I444 

CAM  8ui»plv  Co.  . . SI  I 

CK  <*ompuneiit<i.  Iqo.  . lOlS 

Tho  CaUdMio  Co.,  Inc . 1008-1009 

rallfornia  Indiii^irAl  |*urrh«Hliiir  Culdo . 83SA 

CftItrornU  MannHlc  Control  Coip . Si>.V\ 

CalirornU  T»H*hnlral  In(lu<itrlcii,  IHv.  of 

Textron.  Inc . 1S1S-UI4 

Caiiibiidirc  Tbcriiilonlr  Corp . 1138 

Caiiikic  FtHtcncr  Corp . lOi-ms 

Cannon  KlcKirlc  ('o..  Kaletii  IMv . 1517 

Cannon  Klcctrtc  Co.,  Western  l>h . 1.55S>1553 

Capitol  Radio  Kna.  In.Htttiitc . 7S1 

t  'anttedt  KalcM  t  *orp . I  SOS 

I'artcr  Parti  Co . 94S 

Caicadr  K»^>arch.  IHr.  of  Slt^mgraiii  I*r««lMlon 

InduitrlfH.  Inc . 7SN 

Olco  (Viaitatitlnc  Kng.  t.Ab.  Co . 911 

Ccntralab  . 1.S88 

Century  Klc<^ronlcN  ft  InNtrtini««tM.  Inc . 1340-1341 

t'hlcaco  Htaiidard  Tranifonticr  Corp . ]3|S 

Christie  Klectrlc  Corp . .%4t 

Clmdi  Mfg.  Corp.,  Howard  K.  Jonei  DIt . 401.408 

C.  I*.  Clare  ft  I'o . HM>3 

I'lantitat  Mfi.  Co.,  Inc . 1854 

t'llfton  I*recli|on  l*rod.  Co.  Inc . 749-75# 

Rigtntmd  t'lthn  t'orp . Itiot 

t'oll  Winding  fkiuipnient  t'o . 83# 

t'olrman  Knii.  t'o.,  Inc . 11.58 

Colorado  lic'«earrb  t'orp . ..1784 

t'oniar  Klectiic  Co . 1#18 

t*onimunlcatlnn  Aorenoiieii  Co . 1#.57*1#.VI 

t'oniputer  Control  Co.,  Inc . 1#48-1H4S 

Computer- Meamirementi  Corp.  . IHDI-IAOI 

I'larl  R.  tvmdon  <'o . ISS# 

t'lNirad.  Inc . 1788 

U  t'luiitanttn  ft  Co . 18#7 

Continental- IRaiiiond  Fibre  Corp . S3 1 ‘.3.38 

Contr«»l  Knirineerlna.  Sfrtiraw-Hlll  Ihjbllnhlns . 411 

Coon  l*oroelaln  t'o . 338 

Cornell  I>eep  I>rawlna  t'o . 381 

Comell'lHibiller  Kleclrlc  t'orp . 14A5-14n8 

Corning  Hlasa  Woriu  . 111#-111f 

t'ontello  ft  Co . 70# 

Cowan  Ihibllshlng  Corp . 788 

t'ralg  RTKtemi  . 1438 

Cmclble  Steel  Co.  *of  .\mer1ca . . . I13.5-S.3# 

CtiMc  Corp.  . 1.5.54-15.58 

t'lirtliA  Wright  Corp.,  Klecfronin  IRr . S<Wt-R07 


ACTUAL  size 

Rmythton  K(  b*nd 
cireulMtor 


Specifications  and  Perfonnance  Data 

FREQUENCY  RANGE  ..13  to  14  KMC/S 
MAXIMUM  VSWR  1.2  IN  ANY  PORT 
INSERTION  LOSS  0.5  OB  MAX. 

ISOLATION  . .  20  OB  MIN. 


5  WATTS 
6.2  OZ. 
2H.IN. 
55  to  130  C 


AVERAGE  POWER 
WEIGHT 

LENGTH  . 

TEMPERATURE  RANGE 


D  A  II  IJ<I . K.U 

I>age  >!1ectrir  Co . 1188 

Dale  Y*roductM.  Inc . 11  #5- 11  ft# 

Danhiiry-Knudien.  Inc . 703R 

Data  Initrumenti.  IMv.  of  Telecomputing  Corp. 

IformerlT  Autrtm  I’^ginoering)  . 758 

The  lYaren  Co.  . 1483 

Harry'  IHirle*  Molding  Co . 188 

lYayilmm.  Inc.,  Tramicoll  Dl« . 788 

Daydrom  Carlflc.  IHr.  of  Hayxtroni.  Inc . 704 

The  lYeoker  Corp . 744 

l>c  Jur-.\m<4co  Corp.  . 1581 

Delco  Radio  Ibrldon.  (h'neral  Motor* . 988 

IVttInie,  Inc . 10.38 

Ih'inomay  Hnnardl  . MS 

I>enpa  Hhlnhiin.  Inc . 488-483 

l>eilan  Tool  f'orp . 388 

The  IViiticIi  Cs» . 949-958 

Ttdie  iMitMduiiulin  Corp . 1004-1005 

IHallght  CfHp.  of  .\meiica . 1.305 

Hiainiuid  .Vntrnna  A  Microwave  Corp . 148# 

Idanionite  l*iodm*tM  Mfg.  t'o . lOS 

l>lch!  Mfg.  Co . 489 

nit  .Mrt».  Inr . 083-084 

l>onner  Hrleniinc  Co . 1811-1818 

nnugla»  Microwave  Co.,  Inc . 040 

IVm  t'omlng  t'orp . 104 

|PrefU«'n-Baine~  t'orp . 1435 

nriver  Harrii  Co . 10# 

Wilbur  II.  Ibiver . 135 

Dry  Screen  l*roce*ia.  Inc . 815 

Allen  R.  IbiMoiit  Ubonitorlee,  Inc.  1431-1438-1433-1434 

Ihinhani  Smith  Klectmnlci  . 1988 

K.  I.  Ihii'iMit  IWNemoun  ft  Co.,  Inc . 824-885 

K.  I.  IhiCont  Ih-NeOMHir  A  Co.,  Inc.,  Poly- 

chemlcal.1  I>U . 809-809 

Dyniw,  Inc . 1450-1457 

Dynamic  t>ar  Co.,  Inc . 534 


5 -Watt  K.  band  circulator 
weighs  only  6  oz. 


Microwave  system  designers: 

Raytheon’s  new  line  of  three-port  circulators  has  now  been  extended 
to  meet  the  rapidly  growing  need  for  Kg  band  components  and 
equipment. 

Like  other  Raytheon  circulators,  this  2% -inch  Kg-band  unit  of 
permanent  magnet  design  reduces  requirements  for  filters  and  klys¬ 
tron  isolation  common  to  systems  using  T-junction  duplexers. 
You’ll  want  to  learn  about  this  and  other  new  microwave  ferrite 

devices  including  isolators,  fer- 

L  -  rite  switches,  modulators  and 

■  M|  i  ,  side-band  generators. 

^  Ir.  .■ . FOR  COMPLETE  DATA  FILE 

^  •*'''"**  '  H’l  ia  giving  specifications  and  perform- 

,  ii  ■  ance  data  on  12  isolators,  2  circu- 
'  >1  '  1  X-band  switch  and  fer- 

m'  ■  1  1  rnaterials,  please  write  today 

‘  to  address  below. 


F«Mr  CorpurgttoQ  . . 

ilgMtcm  liHluitrlfw,  Inc . 95 

fklcUff  Inifiiimcnti  . 

IMgcrtnii.  Ormeihauncn  ft  drier,  Inc . 

Thoiiiai  A.  Y>llH<»n  Inrlu^trlci,  Mc<;rgw-F,illson  Cp. 

Initniment  IHv . 

fackwm  Krlwartli  Co . 1199 

Kitcl-MrM’uUuugh.  Inc . 1834 

KItel-Mrt'ullmigh.  Inc.,  Salt  I,alw*  Microwave 

m? . 1830 

Klaillc  St«»p  Nut  Cnrp.  of  Amcrlcw . 

Klc«>  t'orp . * . . . 

Klcctra  Mfg.  t'o . 40 

The  Klertrtc  Auto-lJtc  Co . 

Kiediical  liKlUHtrlei  . 

Klertiical  Specialty  Co . 

Klertm  Corrti  Co . 

Klectro  KngineiTlng  Worki . 


Excellence  in  Electronics 


SEE  US  AT  WESCON— Booth  610-611 


CIRCLE  10A  READERS  SERVICE  CARD 
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Snap-action 

THERMAITIME  DEUY  REIAYS 

Series  -angle-pole,  douMe-throw 


Pioneer  In 

Operations  Research 


•  For  military  and  industrial  applications 

•  Timo  delays  —  3  to  60  seconds 

•  Small  size  —  miniature 

•  Wide  ambient  range 

•  Hermetically  sealed 

The  "S"  Sniippcr  is  pari  of  the  new  Curtiss* 
Wright  Thermal  Time  Delay  Relay  line  which 
includes: 

H-Series 

—  vibration  resistant,  for  missiles,  aircraft 

IR  and  STR 

—  instant  reset,  voltage  compensated 

MR  and  CR 

—  double-throw,  fast  reset,  no  chatter 

K,  G  and  W 

—  economical,  low-cost,  stocked 

For  our  new  catalog,  write  or  phone  Electronics 
Division.  Components  Dept.,  Carlstadt,  New 
Jersey,  GEneva  8-4000.  ' 


Operations  Research  is  a  young 
science,  earning  recognition  rapidly 
&s  a  significant  aid  to  decision-mak¬ 
ing.  It  employs  the  services  of 
mathematicians,  physicists,  econo¬ 
mists,  engineers,  political  scientists, 
psychologists,  and  others  working 
on  teams  to  synthesize  all  phases  of 
a  problem. 

At  ORO,  a  civilian  and  non¬ 
governmental  orjpni/ation,  you 
will  become  one  of  a  team  assigned 
to  vital  military  problems  in  the 
area  of  tactics,  strategy,  logistics, 
wcaptsns  systems  analysis  and 
communications. 


No  other  Operations  Research 
organization  has  the  broad  expe¬ 
rience  of  ORO.  Founded  in  1948  by 
Dr.  Ellis  A.  Johnson,  pioneer  of 
U.  S.  Opsearch,  ORO’s  research 
findings  have  influenced  decision¬ 
making  on  the  highest  military 
levels. 

ORO’s  professional  atmosphere 
encourages  those  with  initiative  and 
imagination  to  broaden  their  scien¬ 
tific  capabilities.  For  example,  staff 
members  are  taught  to  “program” 
their  own  material  for  the  Univac 
computer  so  that  they  can  use  its 
services  at  any  time  they  so  desire. 

ORO  starting  salaries  are  com¬ 
petitive  with  those  of  industry  and 
other  private  research  organiza¬ 
tions.  demotions  are  based  solely 
on  merit.  The  “fringe”  benefits 
offered  are  ahead  of  those  given 
by  many  companies. 

The  cultural  and  historical  fea¬ 
tures  which  attract  visitors  to 
Washington,  D.  C.  are  but  a  short 
drive  from  the  pleasant  Bethesda 
suburb  in  which  ORO  is  located. 
Attractive  homes  and  apartments 
are  within  walking  distance  and 
readily  available  in  all  price  ranges. 
Schools  are  excellent. 


ELECTRONICS  DIVISION 


CORPORATION  •  CARLSTADT.  N.  J.  . 

CIRCLE  101  READERS  SERVICE  CARO 


Mod«l  3  S 


A  new  innovation  in  X-V  Recorders  incorporating  on  the  X-axis  a  TIME  BASE  or  SWEEP 
CIRCUIT  which  may  be  used  in  numerous  applications  requiring  the  plotting  of 
ont  variable  against  time.  Standard  two-variable  plotting  capability,  when 
desired,  is  not  impaired. 

^  FEATUIIS  i 

*  5  colibrot«d  ttme  intvrvolt  ot  5.  10.  50.  100.  ond  500  »«€endB  fOP  M 

fwii  tcol*  fravpl  on  X>oxit 

*11  input  ronfpt  from  5  millivolH  to  500  volts  on  ooch  OKil. 

•  Ono'holf  io<ond  full  «colo  rocordinp  ipood 
•  lottof  thon  0-35%  occurocy 

Write  for  complete  information 

F.  L.  MOSELEY  CO. 

409  N  Ooki  Avonuo 


^vrtfior  mformaHiom  wryfo: 
fro/ot«iooo/  AppomffffiooH 


OPERATIONS  RESEARCH 
OFFICE  B 


The  Johns  Hopkins  Univorslty 


CIRCLE  109  READERS  SERVICE  CARD 
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Khniro  liiHtriimcitiK.  Inc . 

Klifiro- Inr . 

KlnMm-Mtvhttiitcal  SpirUltlfM  To..  Inc... 

KUrtj«»-l*ulHi-,  Inr . 

KlenrO'HiiMp  Huitch  *  Slfu.  t’o . 

Klttin*  H\tltcla  Toip . 

Klwrtro-Voic*.  Inc . 

KltvtnMiU*  Inc . 

KUhm  rimlc  i  'oitiiaiint<*«t  lon<».  Inc . 

KU-itnmlc  KlicloNUi<*«.  Ilic . 

Kjik.  I'n.  nr  I’alir . ' . 

KhK*!  ionic  IU(laMrlc«  . 

Klcctiimic  Xi-^s  . . 

Klmnnilc  l*UtlnK  8cn.,  Inr . 

Klfvihuilc  llcM'arch  Inc . 

Klwtnmlr  TnU*  ri»rp . 

KIct'iritnlcH,  A  Mcttraw  Hill  1*nlillcatt<iii 

Klulii  MctaltoriiiiTx  (’nip . 

Kmci<M»it  At  I'umiiiii.  Im* . 

KmiiK  A.  Kiniiict  r<» . . 

Kiiiplrc  I>i*\lccH  l*rf»t|.  l’t»rp . 

Kiol*-«nt  I '•»rp«>ratloii  . . 

KtntclliNril  ImtiiHtriCH,  Inc . . 

I^iiittiKN'rctl  l>:i«<(*tronlc-  (N» . 

Kimcii.  Inc  . 

Krtc  ri»rp . . 

K-tHcx  Wire  r*irp  ol  raliroinla . 

l■^llNlnk'«  Knalmi'tlni!  ro . 


F-H  Macbinc  Work**,  Inc.. . . 

KnlichU'l  r(iutro|<«  a'lirp..  4'oiiip)»ntiiti«  I)1t 

Kaln'IiUd  8cnil«*«mductor  C’nrp . 

Fan^tcid  Mctalhirirtcal  Toip . 

Famcll  FalMlcatliu . 

Fwlvral  Kl»'<*iilc  rnrp .  . 

Fixleial  tiixrruinctit^,  lioliHlrial 

ITjrT  For*..  . 

Fotirral  HInick  MtHitif  Corii . 

F<*<1<’ral  Tclcithoiir  *  Ka«l1i»  4'o . 

Ftimal  KhTtHrtllcH.  Inc, . 

Kfrraiitl  Kbtirlc,  Inc . 

Flltiioliiii  Torp . 

Fllton*.  Inc . 

Filtrtiii  Fn.,  Inc . 

John  Fluke  MIk.  To.,  Inc . . 

Ford  liiHtniniciit  To . 

FiH-tiiIca  forp . . 

Franklin  Fleet rntdo*.  Inc . 

Fifiiicntn  .'4«an<lar«U.  Inc . 

Fill  an*  IMa«flc«.  Inc . . 


C.  II.  FompoiH‘iit«.  Inc . . . 

tJ-I.  Fleet roiilcH  (V ,  Inc . 

(•  M  I«abiirati»rlc^  Inc . 

The  flarnut  t‘i*rp . 

tlatcn  ItaHH  Fo . 

W  K.  To . 

(Icncrat  llroiue  Corp.  . . 

(•cmual  C’cnicnt  Mfa.  Fo . 

Fcnetal  t  'heiiilcal  Hiv.,  Alllcfl  Fhcmlml  A  !>>• 

thiieral  FtMifroli  C*o . 

I»K  ('apaettnr  Oept . 

(#F  l>cfeiw  Flertr«ailc*«  1>U . . 

liF  l,^ni|i  l»l» .  . 

<tF  I.itfht  Mil.  Flecfitmlc  »inlp.  l>ep» 

FF  K4'iiilc«iiMlnci«ir  Hept . 

(IF  Sp«‘clalt>-  Fomponenta  IMt..  . 

(JF  TexoHte  IM\ . 

FF  Traiiafiinncr  Mea<>ttremcnt<«.  Industrial  I* 

T>1t . 

FK  Tiibi*  Ih'pt . 

Fciieial  FU'ctnmltN  l.al»M..  Inc . 

Feneral  Findlntr«  A  MiipidT  f'n . 

Fcncral  Instiuincnt  Forp . 

Feneral  Fiwtolim  I^h..  Inc . 

Fencial  lladlo  (*o . 

Ft^ttal  Tran>ilstor  Forp . 

FeiilMt'o.  Inc . 

FerlMch  Inc  . . »  . 

F.  M.  r;iannlnl  A  Fn.,  Inr . 

M.  R  Ollhcrt.  Inc . 

Flrard  llopkiiia  . 

Flobe  Flectrical  Mf«.  Fo . 

Flohe  fiidlHtrlea.  Inc . . 

f.oc  Knt{in«i>ilna  Fo . . 

Foorl*.\ll  Fle<*trlc  Alf«.  Fo . . 

FordoM  Fofp . 

W.  U  Fore  k  Ahmoc . 

Francer  .\a«orlatc«  . 

Ftaiit  l'utl<*>’  k  llaiduarc  Forp . 

Frayhill.  IncorporattHl  . . . 

Freniar  Mftt.  f'o.,  Inc . 

Fuardiaii  Klcctrlc  Mfg.  On . 

Fudt'hriMl  llroM.  Rllk  Fn.,  Inc . 

TIu*  Fndtiiian  Fn . . . 

Fulton  Industries.  Tnc . 

W  k  U  K.  Fiirlcy . 


Our  contributions  to  the  system  coordination  of  the 
Polaris  program  are  another  important  milestone  in 
Vitro’s  forward  march  in  the  field  of  guided 
missile  and  \mderwater  weapon  systems. 


Polaris  is  only  one  of  several  exciting  projects 
being  tackled  by  our  professional  staff.  If  you  are 
an  experienced  engineer  or  physicist  and  would  like 
to  explore  the  xmusual  combination  of  advantages 
available  at  Vitro,  please  .  .  . 


Writ*  I*:  MQnogvr,  Pref*(*i*nal  impUymvnl 
VMr*  l«b*r«l*ri*t,  D*pt.  40* 

14000  G**rgia  Av*nv*,  Silvar  Spring,  Maryland 


yitn  ZaABORATOZlZES 

Division  of  Vitro  Cwporation  of  America 


llaJliiiiorc  KIcctMmlOH  F 
A.  lUlIllmrtoii.  Inc.... 

\V.  J.  IlallhUy  Fti . 

llatiHcii  Mfg.  Co.,  Inc.. 
IUMtlng.s-I(a>db(t.  Iim*.  . 
Harrlsttii  l4ahorat<»rlcM. 
Ilaydcii  l*uhliHhiiitf  Fo., 
The  W,  Haydon  «’o. . 
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It  Costs  You  $10,000  to  Hire 
Ak  and  Train  a  New  Man  ^ 


but  Only  $100  a  Year 
to  Own  and  Use  an 
E-A  Recorder 


For  the  cheapest  help  you  can 
have  In  your  plant,  ask  for 
Catalog  No.  657-E  , 


"The  Meter  With  a  Recorjd”  For  Over  50  Years 

The  ESTERLINE-ANGUS  Company,  Inc. 

Pioneers  in  the  Manufacture  of  Graphic  Instruments 

Dept.  E.  P.  O.  Box  SN,  INDIANAPOLIS  S.  INDIANA 


Whether  you  need 

SILICON 

RECTIFIERS 

rated  at  500  mils 


...or  10  amps 


...or  200  amps 


COMI’LF.TE  LINE  for  every  Military  and  Special 
puriKw  ...  in  PRODUCTION  QU.WTITIES  ...  or 
CU.STOM  DESIGNED  to  your  specific  requirement. 

smtronic 


I^STRVME^TS,  l\C. 


100  Industrial  Rood,  Addison,  III.,  Phone  KIngswood  3-6444 
CIRCLE  112  READERS  SERVICE  CARD 


...or  tube 

replacements 
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Silicon  Rectifiers  cover  the  com- 
'  plete  range.  Write  for  complete 
j  information  or  send  an  outline  of 
'  your  requirements. 

I  We'll  see  you  at  the  Wescon— 

'  Booth  1326 

SARKES  TARZIAN,  INC, 

RECTIFIER  DIVISION 

DEPT.  D-3,  415  N.  COLLEGE  AVENUE 
BLOOMINGTON.  INDIANA 

tflCtfUda.  TOe  W«%(Bn  To«onH9.  WBCfft  Z  ntt 

(ipBTt.  Ad  Avrtom*.  tac.,  Nta  Yofh  Ctty 

READERS  SERVICE  CARD  li 


INDUSTRIAL  DIVISION 

GENERAL  FINDINGS 

AND 

SUPPLY  COMPANY 


Electronic  and  Electrical  Components 


We  build  our  business  on  prompt  deliveries  at  competitive  prices, 
SALES  OFFICES: 

NEW  YORK  •  ATTLEBORO,  MASS.  •  CHICAGO  •  LOS  ANGELES 


BOOTH  738 -At  The  WESCON  SHOW -WILL  DISPLAY 


lleiith  roiniMiiy.  I>lv.  of  Iiir . 

tlelnemsnn  Kltnnrtc  Co . 

Ileltpot  <*orpi>rntlnti  . 

Il<^nietlc  Heal  tNiry . 

t'arl  Herrmann  . 

Iletlierlnitton.  Im* . 

Here  left*  Cat’kartl  Co . 

Mexoc'on  Klectrlr  (*o . 

Tlir  lltokok  Klm*trlcal  ln'*tniiuent  Co . . 

Ill  tj.  Inc . 

J.  T  Hill  Co . 

IHtempt  WlrcH.  Iiu* . 

llolTiitan  KlectronlcH  Corp . 

Hopkinii  flnKineeiltiii  Co . 

llimahttMi  l^hoiatniie<».  Inc . . 

Hnb-f^K.  Ini* . 

HuKalnN  Ijalmratorle^.  Inc . . 

Hughes  Aircraft  4’o.,  Airhoine  Hy'*t»*niR  Hit 

Hughe<(  Aircraft  t'o.,  INtuluctu  l)h . 

IbiNHi  Kantcrn.  Inc . 


Contact  Materials 


liiiliHtiial  CrtNitictM  t'o..  Ibv.  AmptiHCiol  Klccir«mlcv 

Corp . 7oaA 

ITdkT  t'ompimcntN  I)lr,-H«*tlflcr* . 1404 

ITAT,  Components  IMv.,  Tubc^.  Kuthc  1«ahoraiorles. 

Inc . I4t»:i 

ITJkT,  Inrluottial  rroducto  IHv . I4tw 

ITfeT  . 1401 

Tlic  Indiana  Hteel  I*rods.  Co .  44d 

Indmnlon  Moton  Corp . I24^.\ 

Industrial  I'toductii  Co.,  IHr.  of  Amphenol 

KlectronlCH  C«>rp . .7«.T 

Industrial  TccioiUrs.  Inc . .*W.1 

Industrial  Test  KliuIp.  Co . 1017 

The  Institute  of  Kodlo  Koglneeis . 1417 

Instrument  l>e\elopnient  I^ab . !t24 

Instruiiients  IhiblUhlng.  Inc . Pt* 

Inso  Products.  Ltd . 

Insul'H-Corp.  . . 1.119 

International  Klectronlcs  Research  t'orp . 1 3.1H  1.1.17 

Imeinatlonal  Instruments,  Inc  . Iltll 

Intemathuial  ItectlAer  C'orp .  1447-1449 

International  Resistance  t'o . 1147  1148 

Iron  KInfuaii  Mfo.  Co.,  Klectr  /ilcs  Idv . lS8t  1202 


II  industrial  mill  forms  of  precious 
non  ferrous  contact  materials  —  solid 
'’  laminated  —  custom  made  to  exact  ^ 
specifications.  All  standard  and  M 
'.^many  special  alloys  of  gold,  silver^ 
platinum  and  palladium. 

Standard  laminated  forms  1 

include  toplay,  overlay, 
mHIHIIIIIIC  inlay,  thrulay  and  edgelay, 
MiplIllllMEMk  Solid  Coin  Silver  Wave* 
guide  Tubing.  Custom 
■■■■■Im  Rerolling  and 

redrawing.  J 


James  Vll»rap(mr  Co . . 

J'll-T  Instruments.  Inc . 

Jefferson  Klectismlc  PtikI.  Corp.... 

J-F  Halca  t'o . 

JFI>  Klet'lronICH  Corp . 

J-V  M  Mlrnma\e  Co . 

Hill  Jack  Hctetitlflc  Instrument  t'o. 

Jennlnas  Radio  Mfi.  Corp . . 

Jermld  Klectronics  Corp . . 

Hamuel  t).  jeuett  Co . . . 


Kay  Klectioiilc  Co .  H41 

Kearfott  Co.,  Inc..  Mlcitmatc  I>It . Mil 

Kearfott  Co.,  Inc.,  HerYomes'banlunts  iMt . 910 

Kelthler  Inslmmenta.  Inc . 1H49 

Kelloai  Hultchboani  A  Kupph  t'o . UHA 

Keitiet  Company  . 941 

n.  H.  Ketinerly  A  Co . 1913  ttHltdoor  K\h  H> 

Kepist  |«alM>rator1es.  Inc . 1142  1141 

Wayne  Kerr  loibs..  Ltd . 94«t 

Key  Knterprlsea  . |«tt9 

Key  ResUtor  Corp . 1100 

Kldwcll.  Inc . 101 

King  Knatneeiina  Co . liMI 

Kingsley  Htamplns  Mach.  t'o..  I'ncctronica  IMr . .107 

Kin  Tel  . 141.1  llll 

Klttlesflti  Co . l.'W2  Mm 

Knlaht  Klectronics  t'orp . Ifll.l  1«M4 

The  James  Knights  t'o . I.1.1.1 

Kiilka  Kletiric  t'orp . 1221 


lailioratory  for  Khs'tronlcs.  Inc . I.lti.' 

1«ambr|a  Klectronics  t'orp . Mi 

l^avole  l«aborautr1es,  Inc . . 

Leach  A  tiarner.  IihI.  IMr . 

I^UAch  t'orporatlon  . . . 11.’: 

tl.  II.  Inland,  Im* . . 

Ward  l^eonard  Klectrtc  t'o . 

lierco  WfctrttnlCA,  Im* . . 

I^rlnthal  Klectronlc  Protl.,  Inc . 

LlltraNcope.  Inc.  . . Mi; 

IJcon  Hwltch  A  t'<mtrnl  IMr.,  Illinois  T>m)I  Works. 

Unde  t'o.,  IMr.  of  1  iilon  t'arblde  Corp . 

Krik  \.  Undgren  A  .\sMociarea . . . . 

Ung  Klectronics,  Inc . . 7 

Ung  Hystems,  Inc..  Hub.  of  Ung  Klectronlca.  Im 

Utlelfune.  Inc . 

Ulton  Industries,  Im* . 41.1-414.  418-4: 

Utt<Mi  Industries.  Hpac(>  Restarch  I^b . . 

liord  Mfg.  t'o . 7: 

UiM'omlM*  Kngl  Peering  Co . 

Luther  Mfg.  t'o . . . . 


MacKetizlc  Klectronlc  Co.*  Inc. 
McCarthy  Aonoclatca  . . 
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lAlO* 


WE  ARE  SPECULLY  ORGANIZED 
TO  HANDLE  DIRECT  ORDERS  OR 
ENOUIRIES  FROM  OVERSEAS 
SPOT  OEUVUIES  FOR  U.S. 

BILLED  IN  DOLURS- 
SEHLEMENT  BY  YOUR  CHECK 
CAILi  OR  AIRMAIL  TODAY 


NEW 


TYPi^^lMPiD^|O.P. 
Cl  7^  ISO  .36- 

_ 1Z3.  IS; 

-Ca  _0.3  171  Ag 

caa  5.5  184  AA 

_C»  $A  W7  ~:g 

C  33  4.8  aao  ^64* 

c  4  4.6  339  K03' 

C44  4.1  asa  i^S 


‘mx  jndiH  SUBMINIAWRE  CORRECTORS 
Constant  50n  65n  70n  impedances 


TRANSRADIO  LTD.  138a  Cromwell  Rd.  London  SWT  ENGLAND 


“  We  insist  on  the  Philbrick  amplifier 
for  our  new  pacha ge^^  says  Philbrick 

HERE'S  PHILBRICK  OH  PHILBRICK 

“  We  use  only  the  finest  components  in 
our  products.  That's  why  we  insisted 
on  Philbrick's  new  USA-3  Opera¬ 
tional  Amplifier  as  a  sub-assembly  Jot 
our  new  Analog  Package,  the  UPA-2. 
We  have  found  it  {the  USA-3)  nifty 
and  thrifty.  We  recommend  it  without 
reservation.  And  that  goes  for  the 
UPA-2— too." 

PHILBRICK  OPERATIONAL  AMPLIFIER... USA-3 

Mo(t  pcrtofmanc*  p«f  tfolUr  than  any  olhcf  amphfiar. 
Highly  rtliable  —  no  tlacliolytic  capKitors  or  glow  tuboi. 
Dongnad  to  piivent  salt-destiuction  tven  when  the  oytput 
Is  grounded.  Drift,  noise,  offset  under  100  microvolts.  Output 
Is  116  VOC.  Wide  frequency  range— DC  to  lOOkc  (attenu¬ 
ation  less  than  3db)  when  connected  as  a  gam-of-ten  ampli. 
tier.  7*  a  2Vi*  printed  circuit  board  mounts 
by  several  convenient  methods.  PfiCO  395. 


$mt$:  rtiMaa*.  uaew 


CfRCLI  IIS  fllAOEIIS  SERVICE  CARO 


TOUGH 

#  * 
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Save  SPACE  and  WEIGHT  with  the 
A.  W.  HAYDON  COMPANY'S 
Unique  Line  of  RELIABLE  SUB-MINIATURE 
ELAPSED  TIME  INDICATORS 

TINY  I 

V,"  Diomeler  —  2'*,,,"  long 
Weight  only  4  ounce! 

Compact  flange  or  MS-28053  Mounting 
TOUGH  I 

Temperalurei  54  C  to  85  C '  . 

Vibrotion  500CPS.  tOg  * 

Shock  50g  i  ' 

Hermeticolly  Sealed  Houtjngit 
Diol  Foce  or  Digital  Readoull 
400  Cycle  Modeli  Now  m  Production! 
Custom  Designed  to  Meet  Military 
Specificotions! 

Write  lor  Bulletin  AWH-ET-bO? 
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PHILBRICK  UTILITY  PACKAGED  AMPLIFIER... 
UPA-2 

Combines  new  level  of  flevibility  and  convenience.  Perform¬ 
ance  charKteristics  same  as  the  USA-3  amplifier,  the  heart 
of  this  package.  Can  drive  12.000  ohm  load  to  100  volts  in 
either  direction.  Designed  lor  3V5*  rKk  mounting  but  can  be 
used  equally  well  as  a  bench  amplifier,  or  plug-in  assembly 
without  modihcation.  Use  it  tor  analog  computing,  measure¬ 
ment  and  control,  continuous  data  reduction, 
and  many  other  feedback  operations.  PTICt  al49. 

Write  Jor  technical  literature  and  advice  on  your 
application. 

GEORGE  A. 

PHILBRICK 

RESEARCHES.  INC.  HUbbdrd  2-3225 
235  Columbus  .iveniu,  Boston  16,  Afass. 
THE  ANALOG  WAY  IS  THE  MODEL  WAY 
CIRCLE  117  READERS  SERVICE  CARD 


crystaI 


ILTERS 


iPrwision  engineered  multiple-crystal  fil- 
Ueraare  now  available  as  packaged  units 
from  one  of  the  world’s  foremost  manu- 
^ac|urers  of  quality  ci-ystals. 

By  being  able  to  maintain  exacting  con¬ 
trol  fit  individual  crystal  characteristics, 
^u/^ing  manufacture,  Bulova  can  quickly 
^d  economically  produce  precision  crys¬ 
tal  filters  on  a  custom  design  or  produc¬ 
tion  basis. 

TELEMETRY:  Many  telemetry  centers 
are  now  relying  on  Bulova  filters  to  pre¬ 
serve  the  accuracy  of  multiplexed  data 
during  processing.  Wide  band  and  nar¬ 
row  band  filtei's  are  available. 

SINGLE  SIDE  BAND:  For  voice  and 
other  ssb  applications  Bulova  fitters  pro¬ 
vide  excellent  suppression  of  unwanted 
side  band  in  both  transmitting  and 
receiving  equipment. 

Center  frequencies  fiom  10  KC  to  20 
MC,  with  bandwidths  of  .01^«-8'-i  of  cen¬ 
ter  frequency  can  be  provided  in  either 
symmetrical  or  assymetrical  filters  using 
Bulova  high  precision  crystals. 

Send  for  literature  on  Bulova’s  standard 
and  custom  design  filters  today,  or  let 
our  engineering  staff  study  your  filter 
pioblem  and  recommend  a  suitable  pack¬ 
age  for  your  particular  application. 


Bulova 


Electronics  Division 
Woodside  77,  N.  Y. 


Write  Dept.  A-848  For 
Full  Information  and 
Prices  on  Crystal  Filters 


Mi’t'iMtitU'k’*  4‘iiriiiU‘al  St  ('d . IHI 

Mti  uy  KUf!  hJtilCH  i  t* . I 

.Mt'lkMilitll  .VtuMRtt  Toip . . .  1<HI7 

.MHiiau  mu  iWMik  riL.  IliC . iH.*i 

i  tMp . ML'MMlI 

MU  Mfg.  ro . 74IT4:5 

MatIiMi  liir . l-i64 

MAtCIKt’iaM  Kl^lrlr  .  . . . 

Maitneth’  tiir  . IH4n» 

Magnetic  r<»iitroU  I'u . 1  IBM 

Magnetic  ItrM-arcIi  r<ii|i .  4'Hi  4B7 

Magnetite.  liH’  . 1441 

IV  R  Mallno  4k  lo..  Iiw . UkMI 

Mammi  lll^tluluent>  . IH.^4 

Maritm  Klertrlcal  1ii<*tiuiiient  4‘o . iUIB  11*17 

J.  \V.  Marah  i'v . «4' 

i;  s.  Mat'aiail  iu . 

MaMei  Mi>iini<*.  Inc . 

Maure>  Inatmiiient  <‘orp . 

Measurements  rotp..  -MIstm  IHt .  IBJII 

MenBi  l*aik  I’Uigliieetlng,  Inc .  b.'Im 

Mepcd.  Inc . I'llM 

Meridian  Metalcmlt/  Inc . 7|:: 

MIt*  .\ccess<»rle'  To . IlHil-llHiif 

riaiidt  Michael  .\gi  nc> . jpm 

Mlcrtnhu.  Inc  l2nM2«»2 

Micro  4Jee  IhtKliicts,  Inc . 17»b 

MIcriHuetals  .  ^*17 

MicHmate  .Vs^rtates.  Inc . -VI.* 

MU'roaate  l>eteli»|Hiient  l^b*..  Int' .  4tB 

MtHneatem  instruments,  Inc . 1111*1112 

James  Mtllen  Mtu.  4'u.,  Inc . 1^11 

.Miller  IMal  *  .Name  Plate  ru . IB7 

t;erald  H.  Miller  t  o . ItiJH  l«2** 

I.  W.  Miller  Vo . 1141* 

Mlllhac  InntruuiHits,  IHt.  of  (*oliu 

Klec<ronlcs . l-'iJT  1  .'t2H 

Minneapolis  ||«»ne.\Mell  Regulator 

Vo.  . Wl -.M»2 •  :.4i- :.44 

Minnesota  Mining  *  Mfg.  To . turn -mi? 

r.  H.  Mitchell  1*0 . H2H 

Mohmey  l>lle<nrlr  To . Imi; 

Monitor  I'roiluct-*  t*o . IBS*’ 

Mrmror  4'alctilatlna  Machine  f’o..  IHt.  Uiton 

IndUNtrles  Inc . 4lo 

K.  L.  Moselet  Vo . IW2 

Mirtorola,  Inc..  84*111  UNUid net ot  l*r<Nlucds  IM%...62m  <t2o 

II.  K.  M<»\nn  Hales . 1411.%- lAIG 

Robert  41.  Mtiye  4*0 . IM^^ 

M.Ycalex  4'orp.  of  ,\nierli‘a . ....I44n 


N 


N.  R.  K  Mfg.  4k  Knglmerlna  <'o . 017 

Hie  Nanla  Mlcrouavr  I'otp . lo::n-l4s::i 

Tlie  Narda  I  Itrasonir  Corp . 12% 

.National  4'o..  Inc . 124<t  1241 

.National  Vulcanlaeil  Fllire  4'o . :so4  %o% 

Neely  Kjuerprises  . . . 14%2  14.V. 

.\eiitfi-<  ‘larke  4*o . . . l-%on 

Netaorks  Kk'Ctninlcst  4'otp . l7Ut 

Nevt  lleriiies  Ikigiatlng  Mach  4'orp... . in'* 

The  J.  M.  .\r>  4'o . inin 

.Nlcad  DltUlon,  (hiuld-.Natlonal  lialterles.  Inc . 022 

N'oti-Llnear  Mtstenis,  Inc . nl%-niK 

North  Klectric  4'o . .VUI-%Ctn 

.Northrop  .klrrraff.  Iin*..  NortinniCH  IHv . 020-027 

Paul  NurrheH  . . ttPJ 


o 

flak  Mfg.  4’o . W-, 

IMTner  Klectnmirs,  Inc . O.tl-OX; 

J.  K.  <Pllatloian  4k  .X^sor . 

(IbniRe  Mfg.  4*o . ir.*. 

Optica'  4’oating  Ijih.,  Inc . 127 

Option  4'orp . 1*4% 

4lregoii  Kleitiiailc  Mig.  4*o . 1114 

Osbofoe  Klectmnlc  4'orp . 1714 

John  4Mer  Mfg.  4*o . .Oll-Ol.*; 

4>aen  l^almratoiles  . 410 

laM*  It.  <>aens  t  o . IOin.1024 


P 


|*4*.\  Klectroulcs.  Inc . fU% 

P.8.P.  Knglneeiinu  4‘o . 124%U 

Pacific  Automation  Prod.,  Inc . niM 

l*aclflc  f4eiiilc(indm’tors,  Inc . 17:tM 

Packard- Hell  KUst ronlrs  4 'orp . 724 ■  71.% 

Palo- Alto  k:ngtneerlng  4'o . Uoi% 

l*andlut  I'o . .....mo 

l*anoramlc  Radio  Prod..  Inc . 120%  1200 

ivnta  IjiIis.  Inc . t.'lin 

J.  <2.  IVnaarden  I'o . t%24 

^•erfec1l<m  Mica  «  o..  Magnetic  Hhleld  l>U . k.V» 

Perkin  ftlnglneeiltiu  4‘orp . 1101-1101 

Perlmiith  Klei*lr**nlc  .Xmsoc . 12%'.* 

Permai'el  liCpage'H,  Inc . 110 

Pliaostron  Instrumtnts  St  Klectionic  4'o . Il%4 

PhellH  Omlge  Popper  Prod.  4'«»rp..  Ilahlrdiaw  IHr.lOOK 

Phelps  Oodge  4'opper  Prsidurts  4*orp..  Inca  Mtg. 

niv . 213-214 

Phllainon  l«ahiuatorlrfi.  Inc. . . . . 1733 

ITiUco  4'orp,  l.ans«iale  Tulic  Po.  IMr . 710-711 

Phillips  PontiTil  Porp . 70% 

Photo  4'hetidcal  Prod,  of  f'allf . 044 

Plioti»con  Research  PriMiurts . . . 418 

lie  lleslgn  4'orp . ....174.3 

lioneei  Klectroulcs  Poip . . .  1 10% 

Plastic  Capacitors.  Inc . lll.‘> 

|N)la  rad  Klert  ronlcs  4  '01  . . 7.33-734 
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Fully  tested  from  2  to 
2,000  CPS  vibration.  Accel¬ 
eration  of  15  to  30  G's. 
Frequency  range  16  to  100 
kc  —  typical  tolerance 
It  .012%  from  -40  C 
to  *  70  C.  Lower  fre¬ 

quencies  down  to  400 
cycles  available  in  other 
Monitor  types  with  less 
rigid  requirements. 


at 

Monitor  I 

Low  Frequency 
crystals  to 
meet  high 
vibration 
requirements 


Monitor's  modern 
facilities  and  tech¬ 
niques  insures  the 
quality  of  all  units. 


Small  $it« 

mC13  0 


I  If  you  hove  a  special  crystal  problem, 

I  call,  wire  or  write. 

L  SEND  FOR  NEW  CATALOG! 

ff  MONITOR  PRODUCTS  COMPANY 

,  $IS  VremonI  Ave  ,  South  Potodeno,  Calif 
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C  E  I.  C  O 


Why  do  I  favor 
SUPERIOR 
ELECTRONICS 
for  electron 
GUN  MOUNTS? 


Because  this  firm 


it  Hat  pioneered  many  new 
manufacturing  techniques 
it  It  constantly  improving  the 
quality  of  its  gun  mounts 
ir  Offers  uniform  product  per¬ 
formance  and  dependable 
service 

it  Assures  me  of  fair  prices 


N«w>  110' 
dafUrtion 


Elactre- 
static 
focus  gun 


World's  oldest  and  largest 
exclusive  manufacturer  of 
quality  electron  gun  mounts 


STANDARD 


I 


K 


for  MILITARY  ami  COMMERCIAL  PRECISION  DISPLAYS 

Siiek  ifliti  sr  prsaKtlM  gMitItict  IMMEIIATflT  AVAILAILE  FOI  7/1".  1".  1-7.  U". 
2".  J-l  I 2-1  2".  CIT  RKkt. 

Write  fir  Celci  deflection  ;ike  citiligue  ir  fir  iminediate  engineering  issistince  cill 
;iur  neirest  Celci  plint. 


CiKMiiH*.  Calif. 


SisiMkaMa.  Pa. 


RArit  1-1111  Plata  l-WU  TUkaa  I-7tM  ULpstM  I-ISM 


I  Jp 

!  tV 


Treasltter  or  Vecaem  febe  drive. 
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SUPERIOR 

ZZ7 

ELECTRONICS 

CORPORATION 

210  PIAGET  AVE.,  CLIFTON.  N.  J. 
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WITH 


COMPONENTS  DIVISION 


CANADA  LIMITED 


301  Wimlftor  Sc*  Hatifax.  N.  S. 

S230  Mayrand  St,  Montreal,  Quc. 

648A'Yongc  St.,  Toronto,  Ont 

Corporation  Houae.  160  Laurier  Weat,  Ottawa,  Ont. 


IN>ht4  4‘hlii«‘  Ut*M-ar.  h  /•  HopMifiit  T 

l>on  «’4». .  .  -  . 

TI|4*  l^»^t4•T  t’o. .  .  .  . 

WHXfx  A:  llmiiinrkl.  hi4' . 

IHiftfr  rariftc  Torp . 

INmi'r  S«mr4’**>*.  Inc..., . 

>Mal  PtiMitk’tx  i't* . 

I•r4•-.ln  i'o.  . . 

l*iUv  Kl»*4*trlc  <‘4Mp . 

IVaiiilil  Kl»H»trlc  «*« . 


«luan  Twh  IjiU>rat4>h4^ 


US  Kl4M‘tr4ini4‘s  r»Hp . 

lUUIapImnc  ('o.,  Inc . 

iM‘A  . (e:t:Mn:u.  i«:w- 

UaUiu  Kr4H|U4aM*>  Iim* . in||. 

The  l(ani4t-\V(K»l«trl«lin‘  t'orp . 

IUiit4>4'  t'4»rp . 

Ilaxtiwon  Mfii.  To . AIO  rtl 

Ua>tlH‘riii  i'orp . 

It#^  .Ma»ni4^  Wirt*  To.,  Irw* . 

Uceve  Hlc<ininlcM,  Inc . 

Ue4*4CH  lldiTtnafi  Stamlatd  KlfH*tri«i4w  r«rp. 

Ilcc44^  ln'anin,4*nt  t'orp . I.'MM- 

Itc4*\*'*>  Siitindctar?  t’orp.  . 

KcmaiM'o  . 

Kcnilcr  i'v . 

I{4*'.4‘arrh  IMv.  rohti  Kl4t*tn>ni4*.«t.  Iim*.  .  ..  .  1I»« 

l{4*^n  Knnnulatttr'*,  Inc . 

Tl»c  Ut-x  ('(irpfH-athin . 

Uhct'iii  MfK.  t’o..  Khrtrnnh*^  IMt . 

.\l  W  Uhsicl  a  Vu . 

K.  V  UolHTtn  *  .\«iM>c . .n::4* 

lp>ltciT'«luia  -Fullnii  I’ttniioU  <'« . 

Unl»ln'«4»n  .Vtiathtn,  Inc . 

H<K'k(t4l>nc.  IMt.  «»f  .V4»rth  Ani4*rlcan  Atlathm. 


TISSUE  GUIDANCE 


Mp  Ritw  Yoh« 

Tw«.Asto  nM4  Yah* 

Component  Development 
Engineering  at  its  BEST! 

•  ADVANCED  ELECTRICAL  OESION 
•  PRECISION  MECHANICAL  DESIGN 
•  ACCURATE  PRODUCTION  METHODS 


engineers  II 


I  AIRBORNE  RADAR  ENGINEERS 


TELEMETERING  ENGINEERS 


In  Matet*!  Core*  let  Optlmam  Oeemeirr 
In  FefvlW  Cer**  for  1^—4  en4  Senettiatty 
In  Man*tnayn*ti«  C*ree  ier  P*rfe«ti*n  ef  Rt 


SONAR  &  ANTI-SUBMARINE 
WARFARE  ENGINEERS 


Ito'ain.  Inc . 

i(4>t4M4*st  l4alM»tat<»H«"t.  ln< 

llntiim  MfK.  ('44 . 

V.  T  Uupp  t*4» . 

r.  It.  Uiinh  dc  AHiMH’iat4'H 

itiitli»*rfr»r(|  KlcrtmnlC'*  (’« 


Any  M  Coaaor't  Three  Core  Types  can  be 
matir  In  atntle  or  double  aiU  wUh  alngle  or 
push-pull  winding,  and  encapsulated  for 
filed  or  allp  ring  (roiatlnfi  use. 


H  marine  HYDRAULIC 


engineers 


Normal  tharsetensttrs  of  yokes  for  1-1/2  in. 
neck  tubes  are 

PoeitKinal  MKurecy  •  the  spot  poettioci  srUl  con 
form  to  the  yoke  current 
co-ordinates  anthm  0.25% 
of  tube  diameter  For  de- 
flectioo  anglet  lees  than 
1  25*  better  accuracy  can 
easily  be  echteved 

Metnnry  •  0.5%  mas  without  over¬ 

swing 

0.1%  or  lest  arlth  controlled 
over  earing. 


Iltmsrtl  W.  HaiiiH  A  Co . 

SanlMM-n  t*o . 

Ssinl«-t«  Iimv . 

Sac  Ketaando  Klttirlr  Mfa.  t*i» . 

.San  Jo-4-  ScU-ntlflc  t'o . 

Sanaaiiio  Klfiirlc  f'o . 

Harkca  Tatzian.  Int*.,  Kcrtiflcr  lUi . 

H<*i4«tlflc  .Atlanta,  Im* . 

Healectro  Corp . 

Secon  MetaU.  Inc . 

Sen^ithe  lto«carch  In’*truiu4*nt  t'orp. 

Sniucrfa  Wirt*  t'u . 

H«>rt4i  I'ttrp.  uf  .AnuMica . . 

Si*t^onH*rhanUmN.  Inc  . 

8li4*pliard-Wlntt*rN  To . 

SImwoUI  t'r>HtaN.  iin* . 

Shielding.  liM' .  . 

II.  .M.  ShtN-iiiakcr  Jk  .A<4Mirlat4*i. . .  . 

Shtirc  ItrtillMTH.  Inc . . 

Sltira  Kl4*ctionlc  t'4>rp . . 

Hlgina  In-ttnitncnr-*  Inc . 

SIjiipMHi  Klectrlc  C‘4i . 

Skyd>uc,  Ini’ . . . 

Sthleway’t  -'ITg.  C’4» . 

Ilciman  It.  Smith,  Inc . 

T.  ].aKiU  Siiltzcr  ('4» . 

Sola  KU'Ctiic  t'o. . 

Snlartron,  Inc . . 

SurcDM**!  Jk  t'o..  IlM* . 

Sotcn'«4-n  Je  t*4».,  Iim*..  Iu*ta  ISt..,. 
Soutlim  IHv.,  S4>iiih  t'l»4-stcr  i'otp.  . 

Simtheni  fntctnmlc-*  t'otp . 

S4mtlmcst4*rn  Imtu.Htrial  Kl4*cir«mlc-*, 

Sp4‘4dflc  IMatIng  Co . 

Sp4rtr4d  KltHtrimlr-  . 

Sp4‘ir>  ti>roK’opc  . . 

Sprague  Klit’titc  Cir . 

Standard  Klcctrlcal  l^ioliicta  Co.... 

Standard  Wlrv  Jk  Cable  Co . 

Stathani  In.Htniiiufit't.  Im* . . 

St4-w!  5l4Honi  Corp . 

Sterling  CrcoWhai  Ciop..  Iti-ttutiicnt 

KiciciiN-.Amold.  liM’ . 

(j4’o.  Stcii-ni-  Mtg.  t'o.,  liM’... . 

St4*uait  Stamping  Co . 

.Al.  .A.  StolaiolT  Co . 

Carl  .A.  Stoiit*  .A-bmic..  In*’ . 

C«»nrad  It.  Strawm’r  C<i . 

Tlic  SiipiTlor  Kh^nric  Co . 

Siirpicnant  .Mfg.  Co . 

Sutton  l^ilrilnhing  C4>..  Inc . 

Saitclicraft.  liic . 

Syhania.  ItM* . 12 

Synthaiic  t'orp. 

Sy«tron  t'orp . 


Complete  m  epoxy  (etycast)  or 

eUkone  rcebn  to  ttimdard  for  ell  Coeaor  deflection 
yobee,  and  to  done  ar*th  special  moulding  took 
•naunng  accurate  alifrirnei-.t  of  the  yoke  axis  When 
•Hp  rings  are  added.  silver  rings  are  mounted 
ia  eiK-apeutatinf  resin.  Thi  finished  slip  ring  yoke 
to  prectoJoo  turned  to  ce^fter  bore,  and  can  include 
bawtng  moentiag  surfaces  v. ;ih  dimenskmat  toler¬ 
ances  appruecMag  those  with  hi^  quality 

metal  ports. 


in  Southern  California 


There  are  important  positions  available  in  these 
small,  independent  engineering  groups  at  Bendix- 
Pacific  for  engineers  at  all  levels.  Bendu-Pacific 
is  particularly  interested  in  strong,  analytical 
engineers  who  have  the  calibre  and  capabilities 
to  advance  into  systems  engineering  programs. 


Pleose  write  W.  C.  Walker 
your  qualifications  or  fill  in 
the  coupon  and  moil  it  todoy. 


W.  C.  Walker,  Engincerine  Empleym't  Mgr. 
Bendii-Pacific,  Bendii  Aviatien  Carp. 

1  tSOO  Sheraian  Way,  North  HPilywoed,  Calif. 

I  am  interested  in  (check  one) 

□  Electrical  □  Mechanical  Engineering 
I  am  a  graduate  engineer  with  .  '  . 

_ _ _  „  .  .  degree. 

I  am  not  a  graduate  engineer  but  have 
_ _ _ years  experience. 


T.\  .Mia.  i'lirp..  Iii.irmiii-nr  Caw  IMv . 

Tally  ll.-irt.liT  C(Mp . 

Ta  -Mar  . 

T«-linh-al  Di-vIct*.  X'o . 

Ti-rliniral  Oil  T>k>I  Corp . 

Twlinh*il  CriKlud.  <'o..  In.triiiiK-nt  Iriv.  . 

Tt.-linl'-ialf  lath...  Inc . 

Tiv-liiioloKy  Ill.tniiiKTii  Corp.  «M  I '■I'tortii. 


Address 
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AUTOMATIC 
CONTROLS 
SECTION  I 
HEAD 

You  will  direct  section  responsi¬ 
ble  for  designing  automatic  con¬ 
trol  systems  for  guided  missiles 
and  our  new  space  flight  pro¬ 
gram,  the  Dyna-Soar.  Advanced 
engineering  degree  desirable, 
minimum  of  five  years  experi-  j 

ence  in  design  and  development 
of  automatic  pilots,  full  Imowl- 
edge  of  various  theoretical  tech- 
nigues  for  synthesizing  auto-  i 

matic  control  systems.  Engi-  | 

neering  supervisory  experience.  | 

Send  resumm  to:  j 

Engineering  Employment  Supervisor,  j 

Dept.  H-41,  j 

BELL  AIRCRAFT  CORPORATION,  I 

P.  O.  Box  1,  Buffalo  5,  New  York 


GRCtiaynoMed 

FUSTIC 
PARTS 

specializing  in 

NYION 


SEND  FOR  YOUR  COPY  OF  THE 
NiW  CRIES  PIASTICS  BULIETIN 


R  Completely  ovtemotk 
infection  meMinp 


Find  out  Now  Grict*  •Hclutivc  f^ch- 
nieuet  rnoko  pottibU  product  dotiens 
using  tiny  compononts  tbot  might  bo 
production  problomt  by  ordinory 
moons.  How  Grios  usos  spociol  mo* 
chinos  which  moon  oxtromoly  low 
tooling  costs,  hiyh  spood  pro^ction 
for  volunso  roguTromonts.  oullotin  is 
pockod  with  oxomplos,  cherts,  orrgi' 
noors'  chock  list. 

Write  tedoy  for  now  Sullotin. 

Send  prints  for  quototion. 


CRIES  REPRODUCER  CORP. 


e  Centinueus  or  individual 
insert  melding 
e  GRC  melds  All  thermo¬ 
plastics  .  .  nylon  o  specialty. 

Quick  deliveries  on  quantities 
of  23,000  to  millions 
NO  MINIMUM  SIZII 
AAoximum  siso;  .03  ot. —  V/4"  long 


I  SI  Boochwood  Ave.,  Now  Rochollo,  N.  Y.  NEw  Rochello  3-8400 
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S -IrnnLp-XjL^oc 

WIRE  STRIPPERS  &  CUTTERS 


•  TOOLS  •  DIES  •  STAMPINGS 
Bu/lertoe  on  conspleta  f/ne  on  regueiT 


WENCO  MANUFACTURING  CO. 

1131  W  Hubbord  Sl..Chicoge  22,  III..U.S.  A. 
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SRN  UOSE  SCIENTIFIC  COmPHNN 

ELECTRONIC  DESIGN  ENGINEERS  AND  MANUFACTURERS 
605  SUNOL  STREET  SAN  JOSE.  CALIFORNIA 


SpociohiU  in  oOBigntng  ond  monutocturmg  of  oil* 
purpose  foBtortors  ond  wire  forms.  Tooloo  to  pro-  | 
duco  over  1000  ttyloB  In  ony  Krow  »iso,  motoriol, 
finifth,  quontily,  fo  your  BpocificotionB. 

Serving  Industry  for  Thirty-Five  Yoors 
OTNCi  PtOOUCTS  - 


c/vm/i 


^Uf.'smp  CHART  RECORDER 


A  null-balance  potentiometer  recorder  with  full 
scale  span  at  10  millivolts  up  to  100. 

Design  facilitates  easy  application  with  any  type 
transducer.  These  features  also  available  in 
SR- 1 00  2C  dual  channel  instrument.  High-low 
limits  and  time  event  marking  available  on  both 
models. 
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Tektnmlx.  Inc . IWM*.  Hm»7 

TflH'oiiipiitInK  Tnrp . . . ITIR- I7IU 

Tcliri'l  Mfu.  <’ori) . 

Tel«»x,  Inc.  . 11 

IVUmic  ImlUHtrle?*.  Inc . 

Tenney  I'Uigineerliiii.  Inc . WV: 

Tenxoitte  ln<*ulftle(t  Wire.  ln<* . 

TexikA  In^tniiiicnt'*  Inc..  .\ptMtstU’*  IH« . 1717 

TexAH  liiMtrmiientt.  Inc . 17U-I740-1741 

Tlietiiiadot  Klcctrimlc.  IM).  NntrU  TIuMmadnr 

C’urp.  . I  M2 

TIm*  Thompson- lUniii  WcNtMrUltfc  l*io(luct»  I'o.-  .8:*.4 

ThoiiuiR  *  Hkiiutei.  Inc . 

l*r<idurtii.  Ino . .  1.M5*  151<l 

The  Thor'^m  Co . 74<i 

Tinier  Whr  *  fahlc  Vo..  Inc . n57.\ 

Tf^tion,  IfH* . rtrui 

TratiMliicers.  Inc . I'U'' 

Trai.Hforiiicr  1‘InaincerH  . H.M 

Trannltrim  Klectronlc  ('orp  . IM7-1M^ 

Trla<t  Tran<«roinirr  Corp . . . If.'t-: 

Trio  Lalmiatorlc^.  Inc . . . 

The  Tilplett  Klectriral  In^trunient  t'o . 11 H 

Trl-Htatc  Supply  ('vrp . tt'* 

TrU'Ohni  l^tidiictH  .Model  >Ini{ln<H'tltia  4k 

Mr*,  t’o . 1.144 

Tima*Ho|  Klectric.  Inc . tSlK-lXIT 

Tur*l4o  Jet  I^rodnct'<  I'o..  Inc .  M-V: 

ThIh  l^a'k.  Inc . . . i'47 

u 

I*  M  4k  K  Mfa.  fo . I»»*J 

rnaar  Klectric  TooK  Inc . 2S^ 

I'nlon  Hnltch  4k  Hlmial.  IHv.  of  WeetlnghiHiM- 

Air  Itrake  <*o . .M»:;  MU 

I'nltMl-i’arr  Knatener  C’oip..  The  rcliiite  <'o. 

Dlrlalon  . 44:t'44l 

I’nltekl  I’atalof  l*uhU»hen»,  Inc . Intil 

I'nlted  Klectronlcs  i'o .  . 1427 

The  rnlted  Htaten  Time  f'oip . IStn 

t'nlted  Tranaforiner  l*orp . 124.* 

rnlvernal  nectmnlCH  Co . I2(t.: 

Tnlveisal  Match  f'orp . 

I’nlvertal  TranMl<«toi  l*ro<ltH*t«>  4'orp. .  . 113*1-112*1 

r.  H.  Army  Hlanal  4'orpN . 114-11' 

V.  H.  Air  Koire  -Lon  Anaele«  All  1*mcutene*ltt 
Wtt . IIMM* 

r.  M.  I>epnrtm«*nt  of  roniinerre . 117 

r.  H.  Ikepnnment  of  4*onimerce.  Natl'inal  Iturean 

of  Htaiidardfl  . .11k 

I*.  H.  Klectronlca  I>eTelopinent  <‘orp . IW7  i:ae‘ 

r.  M.  .Naral  Air  Teat  ('enter .  122 

r.  H.  Naral  (krdnance  l.ah. . . UK 

(*.  K.  Naral  (Irduance  Tt^t  Matlon . llt*-12n 

r.  H.  Nary  Klectmolro  I.ah . I12-ll.‘i 

I’tlca  l>r<»p  Forge  A  Tool.  IHr.  of  KeUey  lla«t*«» 

4’o . 12'» 

V 

Vaco  I'rtMluclK  (*o . 

Vacuum  Tul»e  rrodiict^ . I.M*^  IW4 

Van  OroM  ('o . hVil  IV52 

Vartan  A'wiclateft.  Inttruinent  IMv . 14<m-l4in 

Vartan  Aa^tciatea.  Tube  IMt . 1415-I41H 

<1.  H.  Vaughan  Co..... . lHii4 

Vector  Klectronic  Co . 1244 

Vectron,  Inc . 14:i'^ 

Victor  Adding  Machine  Co . 12in 

VIctnreen  ln'«trtunent  ('o . I.‘>43-1M:’* 

VIctcH-y  f^glneerlng  ('orp . I7'14 

Viking  Induatrie^.  Inc . fUil 

VltramoQ.  Ire . ...t:i.’tt* 

w 

Tlie  Walklrt  Co . I7::7 

Wallace  A  Wallaiv . 1127UI2H 

Wal'<co  Klectronic*  Mfg.  ('o . tal7.\ 

Warren  Wire  Co . inn; 

Waterman  l^roduct*  ('o . 1144 

Water*  Mfg..  Inc . 142k 

Weliditiiian  A  Aa<mclatea . ...'. . 02' 

Weldmatlr.  IMr.  of  Cnltek  (*orp . 2tM-2t*2 

W'eMtem  I'ontrol  l^iulp.  ('o . Cnn* 

iVearep  Corp . t*4K 

Wederii  I>e^lgn  A  Mfg.  (*orp . l'2u 

Weatem  I>ei1ce«,  Inc . . . 

Weatem  Klectronic  Neu** . . . 4;w' 

Weatem  tlear  ('orp . 1723- 172*: 

W'eatem  (4nld  A  1*latlouni  Co . l*Mt 

WeNtlnglimine  kHectrlc  Cerp..  Air  Arm  IMv. . .  .71.*1*71 4 
^”«tlnghouve  Klectric  (*orp..  ftemicouductor. .  I4tir.- 14K4 
Weattngli(m*te  Klectric  Corp-.  Transformer 

Wr . 17'.417V» 

Weatllne  l*rodiict.H  IMr..  Wi^Hterti  IJihograph  Co..2:tt 
Wentnn  Instruments.  IMv.  of  Da^iNtroin.  Inc. ..  .70C-7n7 

Weotron  Halen  A  ilngtneeilng . 17.’l.'» 

Wlancko  klnglneerlng  Co . 110U1I02 

Winchester  Klectronic^.  Inc . 1207 

Aah  M.  Wood  Co . 141!* 

W'rtght  Kngineertng  ('o . 1.%40*1.%47 

W’rco  M***al  l*roducia . ,ini-.Vt2 

Wyle  Awlatea  . 31« 

X 

Xivlltr.  Inc . .101 

Y 

Yirilno  Klectric  t'orp . 17.18 


z 

Zero  Mfg.  Co . 12:1-134 

W.  K.  Zlnuiiermaii  ('o . 

Tile  ZlppertuMng  Co . . . ^2tt 


BREAK-THROUGH 

by  MAGTROL  in 

SUB-MINIATURE 
MAGNETIC  CLUTCHES 
AND  BRAKESI 

•  More  than  doubles  previous  Torque  output. 
Torque  novY  guaranteed  8  oz.  in.  minimum. 
•  Control  VYottoge  decreased  more  than 
50%.  Now  less  than  1  watt.  •  Response 
time  decreased  over  70%.  •  Making  MAG¬ 
TROL  Clutches  the  fastest  known  electro¬ 
magnetic  clutches 
and  brakes  com- 
mercially 


W^r/Vc  /or  DATA 
BOOK  FCX-59 


MAGT 


2M  SiNICAST. 
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EIGHT 

HOURS 

OF 

«*s5r 


! too  iarrini!  power 
shocks  per 

^  Fastened  to  a  pneumatic 

I  /  "T  y\  drill  during  an  8  hour 

/\S\  working  day,  a  HANDLEY 

(/\A  iKSfrlS^A  WVe /’or  Potentiometer 

K  conclusively  proved  its  ability 

(  w  *o  maintain  critical  tolerances 

\y  /  'Ay  under  the  most  severe  conditions. 

.X  When  checked  after  this  ordeal,  there 

/  was  NO  CHANGE  OF  SETTING,  and  absolutely 

NO  LOSS  OF  CONTINUITY, 

SIZE  TT  Designed  especially  for  printed  circuit  use,  the  Wee 

Pot  is  a  wire-wound  miniature  trimmer  potentiometer 
with  standard  resistance  ranges  from  one  to  40K.  ohms, 
and  a  power  rating  of  1.5  watts  at  40  degrees  C. 

Handley  Electronics  may  have  the  answer  to  your  problem.  Write  for  our  new  brochure 
on  the  W'ee  Pot  for  a  complete  technical  description  and  specifications. 
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How  To  Get  Things  Done 
Better  And  Faster 


BOMDMUTEII  VISUAL  CONTIOL 

)!f  G!v*i  Graphic  Pictgr*  —  Sows  Tim*,  Sovat 
Mon*y,  Pr*v*nts  Errors 

"{f  SimpI*  to  opaiat*  —  Typ*  or  Writ*  on 
Cords,  Snap  in  Groovos 
"if  ld*al  for  Production,  TrofRc,  Invontory 
Schoduling,  Solos,  Etc. 

"{t  Mod*  of  Motol  Compact  and  Attroctiv* 
Ov*r  230,000  in  Us*. 

Full  ^rice  $4950  with  cards 
rprr  24-PAGE  BOOKLET  NO.  C-40 
Without  Obligation 
Writ*  for  Your  Copy  Todoy 

GRAPHIC  SYSTEMS 

55  Watt  42nd  Straaf  a  Now  York  36,  N.  Y. 
CIRCLE  111  READERS  SERVICE  CARD 


puts  I 

PERFORMANCE 

into  every  coil! 


Regardless  of  type  or 
quantity,  every  coil  is 
quality  manufactured 
to  your  exKt  soecifi- 
cations. 


*  Encopsvlotod  •  Popor  Intorloav* 

*  Bobbin  •  Cotton  Intorwoov* 

•  Form  Wound 

•  Vacuum  Imprognatod 

•  High  Tomporatur*  Application 
Alto,  Tronsformors  Mod*  To  Ordor 


WRITE  TODAYI  Your  inquiries  or*  invited. 
Dano  will  onolyx*  your  coil  problems. 
No  obligation. 


ELECTRONICS  ENGINEERS 

with  specialized  experience 

Senior  and  intermediate  positions  for  experienced  engineers  are  available 
with  Curtiss-Wright,  through  expansion  of  divisional  activities  in  these  fields: 

*  Analog  Computers  and  servo-mechanisms  *  Missile  Guidance 


Digitol  Computers  -  General  Purpose  and 
Reol  Time 

(O)  IsfUil  D*ti|* 

(b)  (iicsiti  wid  Syitsnis 


Airborne  Navigation  and  Communication 
Rodor  System  -  Pulse  Greuits 
Weapons  Systems 


Salaries  arc  commensurate  with  your  abilities  and  experience.  In  addition, 
liberal  employee  benefits  are  part  of  the  program  of  this  diversified  organiza¬ 
tion  where  individual  accomplishments  are  quickly  recognized.  Positions  are 
open,  although  not  all  in  each  category,  at  the  following  Curtiss-Wright 
Divisions:  Electronics  Division. Carlstadt,  N.J.;  Research  Division. Quehanna, 
Pennsylvania  (40  miles  north  of  State  Collegu  —  Pennsylvania  Stale  Univer¬ 
sity);  Aerophysics  Development  Corporation,  Santa  Barbara,  California  and 
Utica  Division.  Utica.  Michigan. 


S*nd  d*lail*d  r*sum*  including 
tolory  r*quir*m*nH  (o; 

T.  W.  COZINE 

Mgr.,  Enginaoring  Roervitmant, 
Dapt.  G-12, 

Curtiss-Wright  Corporation, 
Wood-Ridga,  N.  J« 


AM  r*pli*t  confidonfiol 

CURTISSWRIBHTb 

CORPORATION  •  WOOO-RIOCE,  N.  J.  'j 


NEW 


BIWAX 

CORPORATION 


3444  ffoward  Slr**t 


MOLDED  CORONA  BARRIER 

insures  minimum  and  uniform  loss 


Precision  molding  provides  the  proper  thick¬ 
ness  of  deposit  each  and  every  time  on  the  trons- 
former  winding.  Resulting  uniformity  ossures  mini¬ 
mum  and  uniform  corona  lou.  Ideal  for  high 
voltage  flybock  transformers. 

Process  is  opplicobl*  to  many  other  compounds 
for  applications  where  uniformity  is  required  for 
variable  thickness  of  deposit.  Con  be  set  up  in 
your  plant  or  handled  by  Biwox.  Writ*  for 
details. 

Send  for  Biwox  brochure  which  shows  complete 
line  of  compounds  with  specifications. 


Skokie,  lllineis 


Phene:  AMbostodor  2-3339 
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HERE'S  THE  TIP-OFF. 

1  when  you  need 

.  - 

TANTALYTIC®  CAPACITORS 
MICRO-MINIATURE  RELAYS 

for  fdsf  delivery  at  factory  prices... 

ScIlWellFr  fUCTRONKS 


60  HERRICKS  ROAD  -  MINEOIA,  1. 1.,  N.  Y.  PIONEER  4-4520 
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) 


Electrical 


fcQ,Ki.Ki,«».fet.i.e,wa;. 


NEW  BOOKS 


DC  to  IK  ami  IK  to  AC 
soHd-stato  powor  ionverters 
Yoltago  rogolatod,  frequemy 
ioatroMod,  for  missiles, 
tohmotoring,  gyros,  servos 


PrOCK KniNC.S  ()l  THI  SVMI’OSH'M 
ON  I  III:  Roi.k  of  Soi.ii)  Si.vii. 
PllF.NOMFNA  IN  I''.I,I.C1RIC  ClR- 
CUIIS 


by  R.  George  Roejch 

Eliminate 

Manual  Operations 
for  Uniformity 


/ntcrsciciic'c  Publishers,  Inc 
York,  19v,  )>9  p,  S^.OO. 


I  HF.  Svinjjosiimi  on  the  Role  of 
Solid  State  Phenoinena  m  Klcctne 
Circuits  was  seventh  in  an  annual 
series  sponsored  ,  h\  the  Pol\  tech¬ 
nic  Institute  of  Brookhn  in  c<K)|xr- 
ation  with  the  Institute  of  Radio 
Kngineers  and  cosponsored  hv  mili¬ 
tary  research  and  engineering  lab¬ 
oratories.  It  was  the  first  of  tlie 
annual  svni|X)sia  deyoted  to  solid 
state  phenomena.  The  major  em¬ 
phasis  of  the  syinposinm  was  the 
application  of  solid  state  dey  ices  to 
electric  circuits. 

C-ontext— The  24  pajxrs  report 
progress  and  deyelopment  m  solid 
state  physics  of  interest  to  the  elec¬ 
tronic  engineer. 

I  he  first  three  pa|X‘rs  resieyv  the 
state  of  the  art.  Thev  de.scribe  the 
plnsiciil  phenomen;i  and  indicate 
the  circuit  as|xcts  of  primary  inter¬ 
est  to  the  engineer.  Next  are  five 
|xipers  grouped  under  the  topic 
heading  "Basic  Processes  and  Tech- 
niques”.  Considered  here  are  solid 
state  amplifiers  and  neyv  applica¬ 
tions  of  indium  antimonide  and 
organic  plastic  semiconductors. 

The  third  group,  also  of  fiye  pa¬ 
pers.  is  dey  oted  to  "Semiconductor 
Projxrties  and  'I  echniqnes”.  I’hese 
papers  discuss  compound  semicon¬ 
ductors.  quasi  electric  and  quasi 
magnetic  fields  m  nonuniform 
semiconductors  and  carrier  response 
time  in  yarious  transistor  applica¬ 
tions.  Some  noyel  transistor  effects 
are  also  considered. 

“Magnetic  Properties  and  l  ech- 
niqnes”.  the  fourth  group,  consid¬ 
ers  Super  Conductiyity.  I'errites 
and  core  syvtching.  Under  "Photo 
’rechniques”  are  grouped  the  re¬ 
maining  six  papers  of  the  Syni- 
posinm.  Luminescence  photixon- 
dnetiye  .switching,  infrared  and 
microyvaye  modulators,  optical  and 
electrical  crystal  pro)xrties  and 
|X)lari/ation  in  photo  conductors 
are  the  topics  in  this  last  group. 

I  he  pajxrs  presented  sary  in  de- 


The  efficiency  of  many  manual 
ywire-processing  operations  may 
now  appear  to  be  perfect  for  the 
specific  jobs  for  which  they  are 
used.  The  actual  efficiency,  now- 
ever,  is  limited  by  the  manual 
operations.  It  is  impossible  for 
anyone  to  do  something  time 
after  time,  exactly  the  same 
way.  Honest  human  effort  can 
result  in  some  errors. 

Mechanized  Wire  Processing 

One  logical  way  of  attaining 
practical  quality  control  of  wire 
processing-  has  proved  to  be 
mechanized  Wire  Processing 
Equipment  developed  for  the 
specific  job. 

Assuming  uniformity  of  prod¬ 
uct  up  to  the  Wire  Processing 
Equipment,  such  mechanical 
processing  can  result  in  uniform 
high  quality  every  time. 


IntarsUctrenic*  Inlar- 
varlar  telid-stot*  thyro- 
Iren-lika  •lamantt  and 
mognstic  cemponanit 
convart  DC  to  any  num- 
bar  of  voitaga  ragulatad 
or  controllad  fraguancy 
AC  or  filtarad  DC  output* 
from  1  to  1800  watt*. 
Light  woight,  comport, 
90%  or  battar  convartion 
afRdancy. 

Ultro-raliobla  in  oparo- 
tion,  no  moving  port*, 
unharmad  by  thorting 
output  or  ravarting  input 
polarity.  Compiiat  with 
MIL  ipact  for  thock,  ac- 
calaration,  vibration,  tam- 
paratura,  RF  noisa. 

Now  in  uto  in  major 
mittilat,  poworing  tala- 
motoring  trantmittart,  ro- 
dar  baaconi,  olactronic 
aquipmant.  Singla  and 
polyphato  AC  output 
uniH  now  powor  airborna 
and  marina  mittila  gyro*, 
synchro*,  tarvo*,  mag- 
natic  amplifiar*. 

Intarolartronic*  —  Rr*t 
and  most  axpariancad  in 
tha  DC  input  solid-stota 
powor  supply  Raid,  pro¬ 
ducat  its  own  solid-tMa 
gating  alamants,  all  mag 
natic  compononts,  hot  tha 
most  comploto  focilitiat 
and  know-how— hot  da- 
signad  and  dalivorad 
mora  working  KVA  thon 
ony  othor  Rrm! 

For  comploto  anginaar- 
ing  data  writa  Intaralac- 
tronics  today,  or  call 
LUdlow  4-8200  in  N.  Y. 


A  typical  example  is  this  mech¬ 
anist  wire  cutter  and  stripper 
designed  for  shunt  coils  wound 
with  AWG  No.  30  Formvar-in- 
sulated  wire.  Except  for  hand 
loading,  the  operation  is  com¬ 
pletely  automatic,  at  the  rate  of 
1,620  coils  per  hour  with  one 
operator. 

If  you  have  a  production  wire¬ 
processing  job,  we  would  like  to 
discuss  it  with  you. 


THE  ERASER  CO.,  INC. 

1068  S.  Clinton  St.,  Syracuse  4,  N.  Y, 
REPRESINTATIVES: 

There  are  still  a  few  choice  terri¬ 
tories  open,  offering  unusual  op¬ 
portunities  for  service  and  profit. 
Write  R.  George  Roesch. 
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If  you  sell  to  the  $7  billion  electronics 
industry,  you’ll  want  a  free  copy  of 
electronics  MARKET  MEDIA 
FILE. 


What  are  the  prospects  for: 
MILITARY  ELECTRONICS? 
REPLACEMENT 
ELECTRONICS? 

HOME  ELECTRONICS? 
INDUSTRIAL 
ELECTRONICS? 


Who  are  the 

BUYING  INFLUENCES? 

Why  are  more  than  9,000  men  who 
make  the  buying  decisions  for  30 
giant  companies  subscribers  to 
electronics?  . . .  and  what  does  that 
mean  to  your  advertising  dollar? 


The  1958  electronics  MARKET 
MEDIA  FILE  gives  the  answers  in 
12  fact-packed  pages  that  you  will 
refer  to  time  and  again  throughout 
the  year. 


Send  for  your  free  copy  today. 


IBC  electronics  IBP 

A  McQRAW-HILL  PUBLICATION 
330  W.  42nd  SL,  New  York  36,  N.  Y. 


POSITIONS 


SECTIONS 
3  AMP. 
115  V.^ 
A-C 


FEATURES: 


•  Smoll  —  ^ 

square 

Vtnotilt  —  up  to  6  poles 
per  section;  up  to  5  sections 

•  Currtnt-corrying  capacity  —  3  amp. 

•  Interrupting  rating  —  amp.  I  IS  v. 

•  Voltage  breakdown  —  1000  volts  RMS 

•  Rotation  —  unlimited,  or  limited  2  to  12  pos.^^ 

•  Electrical  life  —  10,000  cycles  at  rated  load 
o  Designed  to  meet  MIL-S-3786 

Write  for  complete  information  today. 
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rotary  switch 
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Fast,  Positive, 

Test  Connections 
L  always 


—with  that*  Grayhill  Spring  Taniionol 
k  TttF  dipt.  Max  nuT  ollowt  for  tan> 
tien  adjuttmant  of  aoch  clip, 
dipt  ora  nickal  plolad  brott. 
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Will  Show  You  How  To 
INCREASE  YOUR  INCOME! 


LAMPKIN  LABORATORIES,  INC 
Instruments  Div.,  Bradenton,  Fla 


grcc  of  backgroinul  required  to  un¬ 
derstand  tliein.  Some  are  inerelv 
qualitative  discussions  requiring 
only  a  adlege  phvsics  background, 
otlicrs  retjuire  a  course  in  modern 
phvsics  and  semiconductor  theory. 

Value— ’Hie  book,  b\  bringing 
together  the  state  of  the  art  and 
the  general  direction  in  which  the 
art  is  inosing.  is  a  valuable  refer¬ 
ence.  To  the  engineer  suneying 
the  jjotential  wealth  of  new  de¬ 
vices  in  the  solid  state  field,  and  to 
the  physicist  sex'king  to  determine 
the  needs  of  engineering,  this  ex¬ 
change  of  ideas  will  ser\e  as  a 
guide.  Each  of  the  papers  presented 
contains  a  sers’  annplete  and  excel¬ 
lent  bibliography.  I  Tie  proeex’dings 
point  toward  the  comjxments  to  be 
developed  by  solid  state  research.— 
— 1’’.  Rronstf.in,  /Tesigii  Jviigiiiecr- 
iiig  /Tept.,  Ford  Instriimcnt  Co., 
Long  Island  City,  S.  Y. 
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TRANS-ELEC 


Naw  Mialatara  traaslstorin^  cMrtral  p—al 
Hfirt  that  ainati  ia  {at!  30  ta<aa4tl 

Simply  inarrt  this  indicator  light  in  a 
panel-hole,  tighten  the  collar  nut  and  plug 
in  the  taper  pins.  It’s  completely  mounted 
and  hooked  up  in  30  aeconds  , , ,  no  soldering 
n(>eded!  Encloat'd  transistor  and  3  resistors 
can  control  the  NE-2E  neon  lamp  with  a  3.0 
volt  signal.  'Phis  brand  new  s<‘lf-contain<>d 
display  light  unit  is  available  in  a  variety  of 
circuits  for  compuU>rs,  data  procxwsors,  signal 
systems  and  transiatorisecl  automatic  con¬ 
trol  devices.  Body  only  in  diameter  and 
1  *4*  long.  For  complete  data  on  the  Mini-Lite 
and  other  control  panel  component*,  write  us 
or  phone  WE*t  9-6764. 

TRANSISTOR  ELECTRONICS 


Application-engineered  microwave 
parta  and  complex  assemblies  are 
our  specialized  field.  We’ll  manu¬ 
facture  components  to  your  prints 
...or  we  will  design  and  integrate 
them  into  your  application. 

You  can  depend  on  J-V-M  for  close 
coordination,  guaranteed  electrical 
performance  and  "know  how"  that 
is  attested  by  innumerable  assem¬ 
blies  ranging  from  dc.  to  40,000  me. 
now  in  industrial  and  military  use. 


THUMBNAIL  REVIEWS 


Scndcrohrc  AK  Osrillatorniluc 
(T  he  T  raiiMnittcr  T  ulx;  as  an  Oscil¬ 
lator).  By  N.  W’eyss.  Broun.  Bo- 
veri  &'  Cic.  AG.,  Mannheim,  Ger 
many,  19>7.  .\  detailed  analvsis  tif 
class  C  oscillators  and  nomographs 
to  aid  the  design  of  this  type  of 
circuit. 


3340  Av«.  •  14,  Minn 
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Bibliography  on  Slutek  and  Shock  K\- 
cited  A’ibratioiis— \'ol.  1.  I'.dited 
hy  ).  N.  Brtimaii,  Pennsylvania 
State  Univ.,  College  t»f  l.ngineer- 
ing  and  .Architecture,  University 
Park,  Pa.,  19s7,  52.00.  Abstracts 
of  1,168  technical  papers  covering 
theoretical  and  analytical  methods, 
experimental  methods  and  equip¬ 
ment,  packaging  and  isolation,  etc. 


1.  Voriubl*  von*  dircctionol  coupler  .  . 
diding  von*  typ*  .  .  .  high  directivity- 
low  VSWR.  _ 
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T  he  Numerical  Sdntion  of  T  wo  Point 
Bmindary  Problems.  By  L..  Fox. 
Oxford  University  Press.  New  ^  ork, 
19s7,  371  p,  $9.60.  This  fairly 
complete  treatment  of  the  nnmeri- 
cal  methods  of  solving  a  variety  of 
mmierieal  mathematical  equations, 
incinding  difference,  algebraic  and 
ordinary  differential,  is  snitahle  for 
a  jKTSon  having  only  a  knowledge 
of  college  mathematics  np  to  ami 
incinding  differential  equations. 


3.  Fr*-t*l*ctor-mix*r...S  band...50  ohm 
input  impedance  .  .  .  high  Q  doubte- 

I  tuned  ganged  cavities.. .detector  out- 
put  .  .  .  frequency  stable  from 
-55°  to  -t- 85°  C 


I  AMPKIN 
lOS-H  Frequency 
Mcler  $320.00 


I  AMPKIN 
JO?. A  FM  Mixiululion 
Melcr  $240.00 


Get  Ml  imformatiom  *e  J-V-M 
staederd  or  custom-eeghwered 
mkrewcw*  parts  and  componeeti, 
ofso  complex  mechoelcal  ossem- 
yies.  Request  catalog  today. 


At  no  obligation  to  me  please  send 
••HOW  TO  MAKE  MONEY  IN 
MOBILE. RADIO  MAINTENANCE  ••. 


An  Introduction  of  Transistor  Circuits. 
By  F..  U.  Cooke- Yarborough.  In- 
tcrscicnce  Publishers  Inc.,  New 
Y’ork,  1937,  Klcmcntary  introduc¬ 
tion  to  transistor  theory  and  circuit 
applications,  with  emphasis  on 
nonliiK'ar  properties  of  transistors. 


Address 


State. 


J-V-M  MICROWAVE 
^  COMPANY 

9303  West  47th  Street,  IreekAeM,  Illinois 

I'honr:  Hunter  S-i<><M)  TWX:  Ui.-’kii-M.  HI. 
111.  t-ZTIM 

CIRCLE  140  READERS  SERVICE  CARD 


CIRCLE  142  READERS  SERVICE  CARD 

August  1,  7  95S  —  ELECTRONICS  engineering  edition 


COMMENT 


A  Cla<>li  of  SMiibols 


•••• 


NEW! _ 


(In  Connncnt.  |iinc  20,  p  158) 
vou  printed  a  letter  <»n  tlie  subject 
of  syinlxds  for  tlie  silicon  controlled 
rectifier,  togetlier  with  a  note  call¬ 
ing  for  coininenti.  It  seems  to  me 
that  the  general  field  of  svinbols 
standards  is  somewhat  confused  b\ 
strong  opinion,  nsnallv  based  on 
presumptions  that  indicate  a  star¬ 
tling  lack  of  familiarity  with  the 
function  of  the  Institute  of  Radio 
Engineers. 

As  you  know,  the  IRK  is  an  in¬ 
dustry-wide  organi/^ition  of  some 
60.000  memlKTs  of  the  electrical 
engineering  profession.  One  of 
the  responsibilities  of  the  Insti¬ 
tute  is  to  obtain  industry-wide  ac¬ 
ceptance  of  consistent  terminologv 
and  symlxilogy  in  the  various  fields 
of  electronics.  In  order  to  facilitate 
such  acceptance.  IRIs  operates 
within  a  set  of  ground  rules  that 
ha\c  prosed  sjitisfactors  oxer  a 
jK'riod  of  many  sears. 

The  IRK  does  not  generate  svm- 
Ixils:  rather,  it  reflects  the  majorits 
opinion.  Ssinlxsl  structure  must  Ik- 
a  logical  extension  of  a  svell-ac- 
cepted  symlxil,  and  must  Ik  capiible 
of  extension  to  ness  dcsices  as  the 
state  of  the  art  progresses.  svm- 
lx)l  should  not  be  based  on  the 
theory  of  operation  of  the  device; 
theories  have  a  habit  of  being  im- 
prosed  continuonslv.  and  to  kcc-]) 
changing  the  symlxil  ssnuld  onis 
result  in  chaos.  A  symlxil  should 
indicate  the  physical  prope-rties 
ss-herc  |xissible  ssit/iont  complica¬ 
tion. 

It  svas  on  the  basis  of  these 
rules  that  the  present  symlxil  stand¬ 
ards  ss  ere  es  ols  ed.  These  has  c  bexn 
circulated  among,  and  after  revi¬ 
sion  accepted  bs.  a  majorits  of 
industry  representatises. 

The  symlxil  recommended  bs 
tbe  authors  of  the  paper  “Solid 
State  Thyratron  Ssvitches  Kilo- 
ssatts"  (Mar.  28.  p  52)  d(Ks  not 
confomi  ssith  the  IRK  standard. 
Ihifortunately.  neither  d(Ks  the  one 
Ki.kci  ro.mcs  used. 

These  are  the  IRK.  .symlxils  for 
a  pupil  structure  of  the  conjugate 
emitter  tvjx-  ssith  an  ii-gatc  tenni- 
nal 


ANOTHER  ACME  ISONEL  WIRE ! 

Specify  #/75  —  Class  F  —  /55°C 


ACME  Isonel  Wire  ^175.  svhen  used 
with  compatible  varnishes,  is  suit¬ 
able  for  Class  F  applications. 

ACME  Isonel  Wire  ±:175  has  all  the 
properties  of  Formvar  Wire  PLUS, 
without  increase  in  cost. 

ACME  Isonel  Wire  it  175.  when  used 
sivith  ACME  it  150  Varnish,  is  suit¬ 
able  for  Class  B  applications. 


THE  ACME  WIRE  COMPANY 

NEW  HAVEN.  CONN. 

MAGNET  WIRE  •  COILS  •  VARNISHED  INSULATIONS 
INSULATING  VARNISHES  AND  COMPOUNDS 
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Here's  information  you’ll  want 
on 

11*  niliTn  precision 


tinners 

Accurate,  reliable,  versatile  Elapsed 
Time  Indicators.  Synchronous 
motor  drive,  manual  or  electric 
zero  reset.  Electric  clutch  controlled 
by  manual  or  automatic  ssvitch 
or  output  of  electronic  tubes. 
Units  available  for  flush  panel 
mounting  or  portable  use. 


Me«l«l 

Scale 

Oivltlens 

TetelUet 

Accececy 

S-lOO 

1  S  MC. 

6000  sec. 

±.1  sec. 

$.60 

1,  5  MC. 

60  ffiin. 

d:.1  sec 

SM.60 

1  1 00  min. 

60  mm. 

±.002  min. 

S-IO 

I/IO  MC. 

1000  sec. 

±.02  sec. 

S-6 

1 ,  1 000  min. 

1 0  min. 

±.0002  min 

S-1 

1  100  MC. 

60  sec. 

±.0I  sec. 

M$T 

I/IOOO  t*c. 

.360  sec. 

±.001  sec. 

MST.500 

I/IOOO  sec. 

30  sec. 

±.002  sec. 

THE  STANDARD  ELECTRIC  TIME  COMPANY 
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with  a  p-gatc  terminal 


and,  by  way  of  possible  future  ex¬ 
tension,  with  both  p-gate  and  ii-gate 
terminals. 


CLEAR 
PLASTIC 
IN  3 
SIZES 

2Pl  -  2^x2? 
14-3’3^3| 
23 -4^x4^ 


NOW! 

AVAILABLE 
m  COLOR 
OF  YOUR 
CHOICE 


It  has  often  Irecn  observed  that, 
provided  a  symbol  is  logical  in  its 
structure,  it  can  be  recognized  very 
readily  even  by  the  inexperienced, 
niiis  the  symbol  for  the  pnpii  con¬ 
jugate  emitter  device  is  readily 
evolved  from  that  of  a  transistor 


with  an  ii-typc  emitter  instead  of 
a  collector 


ALL-WAYS  ACCURATE  TO  THE  DOT  —  • 

FOR  POWER-UNIT  PANELS.  INDUSTRIAL  TEST  UNITS, 
COMMUNICATION  EOUIPMENT  CATALOG  ON  REQUEST 


and  a  region  discontinnitv  in  the 
base.  .  /“ 


BEEDE  ELECTRICAL  INSTRUMENT  CO.,  INC 

PENACOOK,  NEW  HAMPSHIRE 


As  you  sec,  unlike  the  other  sym- 
Ixrl,  the  very  construction  follows 
a  logical  course,  and  causes  very 
little  burden  on  the  memory. 

S.  K.  Ghandhi 
IRK  Semiconductor  Device 
Symboi.s  Task  Group 
Syracuse,  N.  Y. 
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if  PURE  TUNGSTEN  if  THORIATED  TUNGSTEN 

i  MOLYBDENUM  if  SPECIAL  ALLOYS 

and  OTHER  METALS 
IN 

ULTRA  THIN  SIZES 

to 

TOLERANCES  CLOSER  THAN  COMMERCIAL  STANDARDS 

by 

OUR  SPECIAL  ROLLING  TECHNIQUE 

Note:  for  highly  engineered  applications— strips  of  TUNGSTEN 
and  some  other  metals  can  be  supplied 

ROLLED  DOWN  TO  .0003  THICKNESS 

•  Finish:  Roll  Finish— Black  or  Cleaned 

•  Ribbons  may  be  supplied  in  Mg.  weights  if  required 

For  HIGHLY  ENGINEERED  APPLICATIONS 

DEVELOPED  AND  MANUFACTURED  BY 


.\tten  nation 

Tlic  article  “Path  .\ttcnnation 
Nomograph”  (]nnc  6,  pp  98-100) 
appears  to  be  in  error.  'ITic  formula 
given  on  p  100  should  express  d 
in  statute  miles  rather  than  in  feet. 
The  value  of  the  constant  generally 
used  is  T7  rather  than  T7.9  as 
presented  in  the  article. 

As  for  the  constant  value,  I  have 
found  the  nninbcr  ?6.62  to  be 
more  nearly  correct. 

j.  IIf.rrmann 
Indianapoms  22,  Ind. 

For  the  basic  equation,  d  should 
indeed  be  in  miles.  Because  of  the 
shorter  distances  involved,  the 
nomograph  was  made  in  feet,  but 
would  have  to  he  converted  to  miles 
for  the  equation.  The  value  37.9 
was  supplied  by  the  author;  this 
figure  seems  to  vary  from  one  source 
to  another,  and  perhaps  36.6  is 
more  nearly  correct. 
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ALBERT  PREISAAAN 

Consulting  Enginetr 
TnInlalaB.  Pulur  IVciUll.ilM*,  VtdM 
AnipllAm,  trchnloal  niomltaihMi. 

616  Rt.  AJHlrvnn  lAne.  Bltv^  Hpiintf.  Maryland 


YARDNEY  LABORATORIES,  Inc. 

Researth-Dtsign-Dtvtlopmful 

Kl«rln>-f'ti«rolral  flmrrBf4>r»  of  Knervy 

16  48  lATiinard  Htwt  Wlirth  6  31 

New  Vofk  in.  N.  \ 


CONSULT 

THESE  SPECIALISTS: 

Let  them  Rave  your  time  by 
bringinK  their  broad  experi¬ 
ence  in  their  specialty  to 
bear  on  your  problems. 


NATIONAL 

tOVERAGE 


EMPLOYMENT  OPPORTUNITIES 

TIm  AdvrttiMamu  In  Uiu  MaioD  inriuda  nil  aaplonaant  oomrtunltlan— 
tlf*.  mnnMrmmt.  Inchfiiral.  mdllnd.  oOtw,  •niind.  ■nnnnl,  MA 


PMltlmt  Vuant 
PMltiM(  Wnntad 
enrt  Tla*  WwA 


Civil  tnrvlM  OvMftnnltlM 
Mllni  0»Mrtnnltl«  Waatad 
Mllni  Oanartnaltla  Offarad 


(■alayaant  Atanataa 
Eaidlayaiant  Sarvlaaa 
Lakar  Baranaa 


rba  advacilHlnf  rata  la  par  Incn  for  all  adrar- 

Ualn«  appaaflnf  on  Mbar  tnan  a  eootrsel  baaia. 
Coatraoi  mtaa  quolad  on  raquaat. 


BubJact  to  AdVBCd  Conmlaaloa. 


ES -  UNOISPLAYED 

$2.40  aar  Hat.  aiinlaiaia  $  llnaa.  Ta  Otara  advanaa 
aairaiant  eaaat  $  avaraoa  aiarda  at  a  llaa. 

Baa  tluaibara — oounia  aa  I  Una 

Olaoaaat  a<  10%  IT  mil  parnieot  la  mada  In  adranea 
for  4  eooaaeuilvv  Intarrlona 
Not  BUbiaol  to  Advody  Commlaalon 


Saad  NEW  ADS  ta  ELECTRONICS.  $30  W.  42nd  SI..  N.  Y.  30.  N.  V..  far  March.  Itaaa  elatint  Fabnary  Mb. 


RESEARCH  PHYSICIST 

Ph.D.  or  equivalent.  Man  with  background  in  solid  state  physics  for 
research  division  of  electronics  concern. 

Excellent  salary  and  working  conditions.  Submit  full  details  to 
D.  Bellot,  Personnel  Director. 

TUNG-SOL  ELECTRIC  INC. 

200  Bloomfield  Avenue,  Bloomfield,  N.  J. 


ENGINEERS 


ibai  It  •killed  In  the  STATE  OF  THE  ART  of 
Trf'hiiiCBl  UceniltrnPtit  and  RELIABILITY  OF  IN¬ 
FORMATION  ctmrwmliw  pfwltlofto  whT  n<»t  roni* 
miinlritr  «tth  u«  At  nffirr*! 

AUd  IflHITHlNM  rr.K  fAllV 
FIDELITY  PERSONNEL  SERVICE 
I3IS  CliMtiivt  St  PSM«  7.  Pa 

In  4rl4liM«,  KUrfrtmirg  itn4 


ELECTRONICS  ENGINEER 

Ddalqn  and  dovnlopmanf  ol  Goqlno  In- 
■Inundnla.  Moturn  dnqinddr  with  of  Inatl 
S  Ydara  diipdrldacA  In  •l•ctrolllCS.  Pro- 
dttcllon  bmkqround  doalrabla.  Wrila 
giving  Sail  rdaiUDd. 

STANDARD  OAOE  COMPANY,  INC 
Pdvoblidapaia.  N.  V. 


Mlints:ss  HOX  XO.  Ityi'I.IS'.n  Tll:  Nim-  Va 
rni>»l«fd  Idr.  IHr.  ol  th4*  intl.llnithm. 

Ht  Oil  lu  nfNrt  nrtirriif  ihoi. 

.\/  H  MllfK  St:  V.  O  Hot  I! 

rmrillo  II:  H»  %.  Jlirtl.mn  .4i<. 
;f.4.v  SfHAvrisro  »;  «*  r'-oi  si. 


SeiUNG  OPPORrUNtTY  OFFERCO 

Mamifacttirdr  la  aortlidni  Naw  Jaraay  ia  in- 

IvranlMl  In  ohlaininit  outtida  connultant  hnv- 
inir  ihftroutrh  Itarkicrntinil  anil  experienca  in 
ilanlKn  ami  liavalopmant  of  ilalay  linat  ami 
pulha  trantformarn.  RW-KilB.  Klactronicn. 

POSITION  WANTID 

NorwaRian  afaatroaica  tachalclan  daalraa  ro- 

titlon  in  U.  S.  prafaralily  liantqn  unii  liavalnp. 
mant.  Tarhntcnl  Hchool,  tparinlixaii  alaatron- 
ira  traininir  In  K  Ni>  AK.  KAK.  U.SAK.  Kiitht 
yearn  axparianra.  PW-Srittl.  Klartronirn. 


Whon  Answorino 

BOX  NUMBERS 

to  axpodito  thd  hondUnq  oi  your  cerra- 
npoadoDco  and  mroid  coniuaion,  plaosa  do 
not  addroaa  a  niaqlo  roply  to  moro  them 
on#  Individual  box  numbor.  Bo  suyo  to 
addroaa  aoporato  roplioa  ior  oaeb  advor- 


[7]R[0 

and  study 

HRB,  a  Division  of  The  Singer 
Manufacturing  Company,  offers 
the  graduate  engineer  and 
physicist  challenging  work  in 
the  electronics  field.  While 
working  in  research  and  devel¬ 
opment,  you  may  join  many 
others  of  the  HRB  staff  in  doing 
graduate  work  in  your  special¬ 
ized  field  at  neighboring 
Pennsylvania  State  University. 
Employees  may  take  os  ipany 
as  six  credits  per  semester.  En¬ 
couraging  education  and 
initiative  are  part  of  the  basic 
philosophy  at  HRB. 

For  more  information  write: 

Personnel  Ofhrer 
Haller,  R.iyniond  Jfc  Brown,  Inc. 

Science  Park 

State  Pennsylvania  ' 


TECHNICAL  SALES 
SEMICONDUCTOR  FIELD 

Larqo  midaaat  firm  workinq  in  rapidly  ox 
pandinq  Hold  oi  ultra  puro  ailicon  roqulroa 
lochaical  aalosmon.  Muat  bo  vrillinq  to 
Iravol.  Doqroo  in  phyaiea,  chomiatry, 
mafallurqy.  or  oloclroalca  proiorrod.  Aqo 
— 2S-3S  yoara  old.  Provioua  oxporionco  in 
aomiconduefor  or  aloctronica  Hold  pro- 
‘orrad. 

Sand  complala  roauma.  Includinq  aalary 
roquiromanla.  otc. 

I*-I44fi:,  Klai’triinlf*- 

I'lnwi.  .\ilv.  l)lv..  r.O.  Hiix  12.  .\.V.  3>i.  .\,Y. 
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EMPLOYMENT  OPPORTUNITIES 


Outstanding  opportunities  for  highly  developed  specialists  in  the 
advanced  development  of  integrated  radar-navigation  systems 
AN/ASQ-28  for  the  B-70  chemical-driven  bomber. 


Design  of  electronic 
instrumentotion  lor 
underwoter  ordnonce. 
Anolyticol  and  experi¬ 
mental  treotment  el 
scientiltc  reteorch  prob¬ 
lems  in  the  fields  of 
hydrodynomics,  ocous- 
tics,  electronics,  r>et- 
work  theory,  servo- 
mechonisms,  mechonics, 
informotion  theory  ond 
noise  analysis  includ¬ 
ing  anologue  and  digi* 
tol  computations. 


RADAR  ENGINEER  with  a  minimum  of  two  years’  experience  as 
technical  leader  of  radar  systems  development  project.  Duties 
should  have  included  technical  responsibility  for  major  equipment 
and  control  of  subcontractors’  work.  Further  experience  with  tran¬ 
sistor  circuits  of  radar  test  equipment  highly  desirable. 


INERTIAL  GUIDANCE  ENGINEER  with  a  minimum  of  eight  years’ 
experience  in  servo-mechanisms  or  development  of  complex  devices 
for  military  applications,  including  three  years  as  technical  leader 
of  inertial  guidance  system  development.  Must  have  experience 
in  astro-compass,  with  ability  to  analyze  relationship  of  inertial 
equipment  with  bombing  and  navigation  computer.  Will  assume 
broad  project  leadership  in  planning  and  controlling  work  of  major 
subcontractors. 


Qualifications:  Bachelor's  or  Master's  Degree  in  Electrical  Engineer¬ 
ing  or  Physics. 


•  Op^oHunititi  (or  Cro^Motf  Sl«4y 

•  Focolty  Appointmoots  for  QoollAoA  Appllcoott 
o  Eicolloot  Workiof  ooA  Liviiit  Co«4ifiooi 

o  liborol  implovoo  toooAt  ProfrooK 


SYSTEMS  ENGINEER  with  a  minimum  of  eight  years’  experience 
in  development  of  complex  military  devices  in  the  fields  of  servo¬ 
mechanisms,  radar,  or  computers.  Able  to  integrate  these  elements 
in  weapons  systems.  At  least  three  years’  experience  in  over  all 
systems  analysis.  Will  design  and  analyze  closed-loop  systems  con¬ 
sisting  of  inertial  and  radar  equipment,  display  materials,  and 
analog  digital  computers. 

Qualifications:  Bachelor’s  or  Advanced  Degree  in  Engineering. 


Send  Return*  To: 
ARNOLD  ADDISON, 
Personnel  DIreeter 


COMPUTER  ANALYST  with  one  to  four  years’  experience  in  digital 
techniques  used  to  solve  real-time  control  problems.  Will  do  mathe¬ 
matical  analyses  of  inertial  control  systems. 

Qualifications:  Advanced  Degree  in  Physics  or  Engineering  Science 
with  strong  math  background. 


i[KU  more 
responsibility! 


HRB,  o  Division  of  Tho  Singer 
Manufacturing  Company,  is  of¬ 
fering  a  challenge  to  electronic 
engineers  and  physicists  who 
are  able  to  accept  mature  re¬ 
sponsibility  on  research  and 
development  projects.  The  cre¬ 
ative  mind  will  find  academic 
freedom,  complete  manage¬ 
ment  encouragement  and  full 
responsibility  on  a  task.  Excel¬ 
lent  salary  and  generous 
company  benefits. 

For  ttiorf  information  unite: 

Personnel  OHicer 
Haller,  Raymond  k  Brown,  liu. 

Science  Park 

State  College,  Penirsylvania 


AIRCRAFT  INSTRUMENTATION  SPECIALIST  with  flight  test 
experience  and  thorough  knowledge  of  servo-mechanisms  and  elec¬ 
tronics.  To  work  on  new  methods  of  aircraft  instrumentation. 

Qualifications:  Master's  Degree  in  E.E.  or  A.E.  and  four  years’  experi¬ 
ence,  or  Ph.D.  in  E.E.  or  A.E.  and  background  in  aircraft  instru¬ 
mentation,  especially  air  speed  and  altitude  measurements. 


ADVANTAGES  OF  IBM  A  recognized  leader  in  the  electronic  com¬ 
puter  field  .  .  .  products  used  in  both  military  and  commercial 
applications  . .  .  advancement  on  merit . .  .  company-paid  relocation 
expenses  .  .  .  liberal  company  benefits  .  .  .  salary  commensurate 
with  ability  and  experience. 


Immediate  openings  in  Owego,  N.  Y.,  in  new  modern  engi¬ 
neering  laboratory  situated  in  colorful,  rolling  hillside  of 
southern  New  York. 

WRITE,  outlining  qualifications  and  experience  to: 

Mr.  Paul  E.  Strohm,  Dept.  554T 
IBM  Corporation,  Owego,  N.  Y. 


EMPLOYMENT 

PROBLEM? 


OAT*  PROCESSING 
ELECTRIC  TYPEWRITERS 
MILITARY  PRODUCTS 
SPECIAL  ENG'G  PRODUCTS 
SUPPLIES 
TIME  EQUIPMENT 


INTERNATIONAL 
BUSINESS  MACHINES 
CORPORATION 


Whan  you  or*  in  nood  of  ipociolizod  man 
for  spaciolizad  jobs,  contoct  (ham  through 
on  amploymant  od  in  this  publication. 
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ELECTRONIC 

ENGINEERS 

needed  at 

MARTIN 

New  long-term  develop¬ 
ments  at  Martin  in  the 
field  of  electronics  have 
createil  exceptional  op- 
iwrtunities  for  top  elec¬ 
tronic  engineers.  At  least 
6  years  experience  re¬ 
quired.  Salaries  from 
$9,000  to  $15,000. 

Openings 
in  these  areas; 

•  Circuit  Design 

•  Systems 

•  Inertial  Guidance 

•  Countermeasures 

•  Digital  Computers 

•  Test  Equipment  Design 


WRITE  TO: . 


William  Spangler,  Manager 
Profeesional  Employment 
Department  E-8 
The  Martin  Company 
Baltimore  3,  Md. 


MARTIN 


GENERAL  ELECTRIC  OFFERS 
EXCEPTIONAL  OPPORTUNITY 
TO  THE  COMPUTER  ENGINEER 
WHO  CAN  MEET  THESE 
REQUIREMEHTS: 


...an  engineer  qualified  by  his  versatility  and  experience 
to  act  as  multi-project  advisor  in  the  Ordnance  Section  of 
General  Electric’s  Missile  &  Ordnance  Systems  Depart¬ 
ment.  A  specialist  able  to  determine  digital  control  require¬ 
ments  and  specify  basic  digital  systems  design  for  digital 
computers. 

This  man  will  play  a  key  role  working  with  development 
groups  to  design  computer  subsystems  for  inertial  guid¬ 
ance  and  control  elements  of  TOP  PRIORITY  WEAPON 
SYSTEMS.  To  carry  these  responsibilities  he  must  have 
at  least  10  years’  experience  in  electronics,  plus  demon¬ 
strated  knowledge  of  military  computer  applications. 
Ability  to  ride  herd  on  development  until  schematics  are 
translated  into  functioning  hardware  is  essential  to  this 
position. 

Si»*cific  BS  (EE  or  Physics)  plus  design  &. 

development  experience  in  pulse  and  digital  circuits,  com¬ 
puter  logic  and  memory,  transistor  circuits,  military  com¬ 
puter  applications,  systems  philosophy. 


Ordnance  Section  is  based  in  Pittsfield,  Mass.,  heart 
of  the  Derkshire  snmnier  and  u'inter  recreation  eonntrif. 


Send  resume  in  confidence  to: 

Mr.  W.  S.  Fielding,  Ordnance  Section,  Div.  27- W.D. 

Miasil*  A  Ordnanc*  Syatama  Dapt. 


GENERAL 


ELECTRIC 


Pittsfield,  Mass. 


BALTIMORE 


ELECTRONICS  engineering  edition  —  August  1,  1958 


163 


EMPLOYMENT  OPPORTUNITIES 


W^YORK 


offers  the  opportunity 
and  the  challenge  of 
key  assignments  in,,. 


GUIDED  MISSILE 
ELECTRONICS 

ELECTRONIC  ENG. 
MECHANICAL  ENG. 

OESIGNERS-DRAFTSMEN 

Here  is  your  chance  to  prove  your 
ability  doing  important  work  on 
missile  fuzing,  guidance,  packaging 
and  related  test  equipment.  We  have 
key  openings  that  offer  you  the  oppor¬ 
tunity  to  move  ahead  rapidly  in  your 
profession.  At  Bendix  York,  you 
benefit  from  the  advantages  of  a 
small  company  atmosphere  in  a 
growing  division  of  one  of  the 
nation's  largest  engineering  and 
manufacturing  corporations.  Also, 
you'll  enjoy  the  “good  life”  in  our 
beautiful  suburban  community. 
Good  salaries,  all  employee  benefits. 


Drop  u«  a  cord,  briof  ly  slating 
yoor  oducofien  A  oxpari- 
onco.  Wo'll  act  im* 
modialoly  to  got  to- 
gothor  with  you 
and  talk  It  ovar.  ^  ADDRESS. 

^  PROFESSIONAL 
PUCEMB4T 
DEPT.E 


AVIATION  CORPORATION 

Yovfc  Division 


YorK  47-2e>U 


i 


^^MOTOROLA 


,IN€ 


Advance  your  career — both  in 
recognition  and  financial  gain  — 
at  Motorola  in  Phoenix. 

Your  family  will  share  your 
opportunity  when  you  settle 
down  in  sunny,  dry,  healthful 
Phoenix !  Tourists  spend  mil¬ 
lions  of  dollars  every  year  just 
to  visit  Phoenix.  The  attractions 
of  this  fabulous  vacationland 
can  be  yours  to  enjoy  year¬ 
-round  with  Motorola  ! 

If  you  are  qualified 
for  any  of  the  po¬ 
sitions  below,  write, 
wire  or  phone  today. 


ELECTRONIC  ENCINEERS, 
MECHANICAL  ENSINEERS.  PHYSICISTS 
SystSM  Analysis,  tosign  and  Tost 
Radar  Communications 

Navigation  Missiit  Cuidanct 

Data  Procassing  and  Dispiay 

Clreolt  Dosign,  Oavtlopmant  and  Packaging 

Microwava  Pulse  and  Video 

Antenna  Digital  and  Analog 

R-F  and  l-F  Transistor 

Servos 


Tecknlcal  and  Speciticatlen  Writing 
Printed  and  Etched  Circnitry 

It'rlr#; 

Mr.  Kel  Rowan 

Wesicra  Millia^  Electronkt  Center 
Motorola,  Inc.,  Dept.  A-H 
(201  E.  Mcl^well  Rond 
PhoenU,  Ariaona 


(•ginnaring  posttiaas  nisa  avnllaMa  a* 

Alotarala,  Toe.  la  CMcnga,  Mlloals,  nod 
RiversM#,  CnlHaenla. 


. . .  nrhere  Motorola 
offers  rewording 
opportunities! 

Work  where  it’s  fun  to  live. 


and  physicists 

A  rewarding  future  it  waiting 
for  you  at  HRB,  a  Division  of 
The  Singer  Manufacturing  Com¬ 
pany.  HRB  is  one  of  the  coun¬ 
try's  fastest  growing  research 
and  development  companies. 
You  will  live  in  State  College, 
home  of  Pennsylvania  State 
University.  Located  among  the 
scenic  mountains  of  control 
Pennsylvania,  State  College  of¬ 
fers  the  congenial  atmosphere 
of  o  small  town  for  young  fam¬ 
ily  growth.  Hunting,  fishing  and 
recreation  areas  ore  within 
minutes'  drive. 

For  more  information  u'rite: 

Personnel  Oflicer 
Haller,  Raymond  ft  Brown,  Inc. 

Science  Park 

State  College,  Pennsylvania 


To 

EMPLOYERS 
who  advertise 
for  MEN: 

w  HKN  ther^  ar«*  niMity  npitlU'antp  fur  n  I 

IKTsItlon  It  frr«iurnlly  happ#nii  that 
thG*  only  letters  arknowleclireEl  are  thoad*  of 
the  niuat  promlaini?  f'lintthlatea.  Others 
may  not  receive  any  ImllEatlun  that  their 
lettern  have  even  been  revelve*!  hy  a  |ir»»e- 
IMs'tive  Hntplo.^er  iiMH'h  lewM  tflven  e«>Q' 
alteration.  These  men  often  become 
dtacouruKed.  will  not  respond  to  future 
ailvertlweliientn  amt  Mometliiiew  i|iie«tloli 
their  bona  fide  character. 

nrfry  ttdvrrUnrmi'nt  itrintrd  ia  the  Urn- 
ftloifmtnt  Oppttrtunitira  Mev'ffoa  fa  tiulp 

uuthorUfd. 

It  will  help  to  keep  our  readers  Inter¬ 
ested  In  this  ad\ertlslns  If  y*>u  will  at— 
knowledire  every  application  received, 
even  If  you  merely  return  the  letters  of  un¬ 
successful  spplh'ants  with  ’’Position  filled, 
thank  you”  written  or  stamped  on  ihem. 

We  sufTicest  this  In  a  spirit  of  coupera- 
thui  hetwd^n  Hiipluyerti  snd  the  men  reply¬ 
ing  to  Positions  Vacant  advertisements. 

★ 

"Put  yoursolf  in  the 
other  fellow'*  place." 

★ 

ELECTRONICS 

Classified  Advertising  Division 
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EMPLOYMENT  OPPORTUNITIES 


there  5  a 

world  of  opportunity 
for  you  at 


[QrQ]  smaller 
company? 


HRB,  a  Division  of  Tho  Singor 
Manufacturing  Company,  it  a 
small  company.  It  has  remained 
small  by  choice.  Electronics  en¬ 
gineers  and  physicists  will  find 
country  quiet  and  metropolitan 
opportunity  at  HRB.  Individual 
recognition  for  creative  initi¬ 
ative  is  only  one  of  the  many 
advantages  offered.  A  sincere 
interest  in  the  progress  of  each 
engineer  it  standard  policy  in 
this  internationally  recognized 
"small"  research  company. 

For  more  information  write: 

Personnel  Officer 
Haller,  Raymond  Sfc  Brown,  Inc. 

Science  Park 

Slate  College,  Pennsylvania 


in  advanced 
R  &  D  Programs  in 


MFRAREO,  MICROWAVE, 
AKBORME  CLOSED  LOW  TV 
R  DATA  PRDGESSWS 


In  npeftdinf  icverel  broed  mcerdi  end  AVION,  witti  e  record  of  twcccMS  in 
development  prosreim,  AVION  kes  the  above  fieldt.  is  led  by  a  young,  wo- 

opened  several  positiens  of  unusual  irrter-  gressive  management,  artd  is  badwd  by 

ed  and  ckalertge  to  the  engineer,  sben-  the  stability  at«d  resources  of  a  maior, 
list  and  pkysicitt  who  thrives  on  the  crea-  national  corporation, 
live  aspects  of  engineeiing. 

Positions  are  open  at  our  Paramut,  New  Jersey,  and  Aiesandria,  Virginia,  research 
and  development  laboratories,  ideaRy  located  in  highly  desirable  residential  oon»- 
nmnibet  convenient  to  world-famous  cutturai,  entertainment  and  shopping  canters. 


AVION’s  SATELLITE 
PROGRAMS 

wbkii  sever  tbs  lIsM  of  tfset  tscbaelegy, 

rsgeirt  oea  wHb  aicrewavt  systsoa  aaC 
cseissaset  satiestrinc  siaorienee.  We 
want  researcb  esesaltaets,  sselor  seghwer- 
leg  aaA  saginesrleg  Aevslseaset  aersaaatl 
ter  Ibis  siaanbag  arsgraai. 


AVION's  ADVANCED 
DEVELOPMENT  UBORATORY 

Is  sipaaCiag  Hs  aetlvIMos  la  InIraraA  la 
tbe  HoMs  el  ICCM  A  Satslllto  Oetsetloa 
Steilas,  CreeaC  Sarvelllaaee,  MIssHt 
CeUaeis  sod  Ostactors.  Tbis  lafrared  le- 


Is  it  complete? 

Are  you  expanding  it? 
Making  Replacements? 


pbysles,  eptlss.  slectrealcs.  seoil-coa- 

desters,  sysleas  aaalysis  aod  saapoltr 
stadias.  Ws  era  laabliv  ler  rasaaiab  can- 
saltaals,  ssrdar  aaglaasriag  aad  aagtnaar- 
lag  aarsaaaal  lor  Ibis  warb. 


Nattirally,  you  are  anxious  to 
secure  the  most  suitable  man 
or  men  available.  You  want 
men  with  the  special  training 
that  will  make  them  an  asset  to 
your  organization.  You  can  con¬ 
tact  such  men  through  an  ad¬ 
vertisement  in  the  Employment 
Opportimities  Section  of  ELEC¬ 
TRONICS. 


AVION’!  AIRBORNE 
CLOSED  LOOP  TV 

ragalras  EE’s  orllb  asparlaaaa  la  sab- 
mlalalarluliea  sad  traasislariullao  lor 
alfberaa  TV,  la  aaalHy  asi 
Wroject  Leader 

Tbaraogbly  ssparlaacad,  la  lafea  1a>t 
laspeasiblllty  al  prolKt  graeps. 
Raeearcli  Eisgirseer 

Kaawlsdga  al  sdvaecad  TV  sagloaarlag 
loabalgast  as  sppllsd  la  airbaraa  TV 
systoas  tar  ressarcb  praiacts. 
Devetopment  Ensisieers 

EE  wllb  TV  siporlaaca  la  worfc  on 
Clesad  Leap  TV. 


AVION’S  DATA 
PROCESSING* 

regalras  lop-laval  aaglaasriag  aad  wlars- 
IHIa  parteaaal  lar  rasaarab  aod  davalap- 
BMol  work.  lelb  Mparvisery  aad  aeo- 
saparvisary  pasHlaas  svallaMa.  Eaglaaar- 
log  backgraoad  la  aoy  ORE  or  a  eaaiMoa- 
lisa  el  Iba  lallawiag: 

-STSTEMS  OESICH  A  DEVUObMENT 
— AHALTSIS  A  STHTHniS 
—RESEARCH  A  LOCICAl  DESIGR 
-DI6ITAL  COMPUTER  OniGN 
LeeatieR:  Alaiaadria,  Va.  Plaat 


1 1 M  B  SMd  RtSMt  Td:  Mr.  ArsHm  Peek, 

il  *  VsIrmI  I  Mssaftr,  ProfnsiMRl  Eagleyaeaf, 

Ihillli  AVION  DIVISION 

act  industries  incorporated 
II  HRK  PUCE,  MRAMUS.  NEW  JERSEY  COLFAX  1-4100 


Classified  Advertising  Division 


ELECTRONICS 
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EMPLOYMENT  OPPORTUNITIES 


mmm . . 


FIELD  ASSIGNMENTS 
HOME  and  ABROAD 

with 

CHRYSLER 
MISSILE  DIVISION 

located  in  Suburban 
DETROIT,  MICHIGAN 

ExpandiiiK  activities  on  our 
prime  ballistic  missile  contracts 
—REDSTONE  and  JUPITER— 
require  the  addition  of  experi¬ 
enced  technical  personnel  for  our 
Field  EnKineering  Section  at 
both  domestic  an*  overseas  lo¬ 
cations. 


•  MISSILE  TRAINERS 

•  INSTALUT10N  ENGINEERS 

•  ENGINEERING  INSTRUCTORS 

•  MAINTENANCE  ENGINEERS 

•  MANUAL  COORDINATORS 


Current  openings  include  man¬ 
agement  positions  on  the  Field 
Engineering  Staff  in  Detroit  and 
at  various  field  locations. 

To  qualify,  applicants  must  jws- 
sess  at  least  2  years  technical 
schooling,  a  solid  engineering 
background  in  missiles,  aircraft, 
electronics,  military  eciuipment 
or  related  mis.sile  field  engineer¬ 
ing  activities  and  .strictly  mobile 
for  job  as.signment.s. 

Candidates  .selected  for  these 
positions  will  enjoy  excellent 
starting  salaries,  a  variety  of 
interesting  work  assignments, 
outstanding  promotional  oppor¬ 
tunities  and  an  uni(|ue  and  re¬ 
warding  field  benefit  program. 

For  further  information  submit 
a  complete  resume  of  your  (|uali- 
fications  in  confidence  to; 


,  Mr.  J.  A.  Murray 
Technical  Recruitment  Supervisor 


CHRYSLER  CORPORATION 

Missile  Division 
P.  O.  Box  2628 
Detroit  31,  Michigan 


lilMliiiiiMiiiiiiiiini' 


■“m 


ENGINEERS 

for  development  of 

ADVANCED  CELESTIAL 
NAVIGATION  SYSTEMS 

PROJECT  t  STAFF  POSITIONS 

Available  to  those  inter¬ 
ested  and  qualified  for 
serious  development  work  in : 

AIRBORNE  NAVIGATION  SYSTEMS 
RELATED  ELECTRONICS 
ANALOG  &  DIGITAL  COMPUTERS 
ASSOCIATED  TEST  EQUIPMENT 

Minimum  4  years  experience 
in  military  navigation-type 
servos,  computers, 
electronics,  photoelectric 
tracking  or  other 
related  ei|uipment 
«lesire<l. 


FIELD  ENGINEERS 

for  Development  and 
Flight  Evaluation  Work 


ENGINEERS 

BS  or  EE  degree. 
F'xperienced  in  servo 
motor  or  rate  generator 
design. 


For  further  information 
about  |>ositions  available 
with  Kollsman,  designers  of 
America's  finest  aircraft  in- 
.struments,  send  a  resume 
to  T.  .\.  DcLuca. 


kollsman 


INSTIINCNT  COIFOIATIII 


RMi 


ELECTRICAL 

AND 

ELECTRONIC 

ENGINEERS 

We  have  an  exceptional  opportu¬ 
nity  for  o  highly  creative  engineer 
with  on  outstanding  record  of 
achievement  and  at  least  five  years 
of  top  level  experience  in: 

Radio— Radar  Interference 
Circular  Wave  Guide  Development 

This  it  a  permanent  position,  in  on  orgon- 
■zotion  with  over  20  years  experience  in 
the  research  and  development  field,  offer¬ 
ing  unlimited  opportunity  for  professional 
growth,  stimulating  staff  ottociotiont  and 
on  unusually  pleasant  working  climate,  in 
oddition  to  excellent  tolory  ond  employee 
benefits. 

If  you  ore  interested  in  o  challenging  re¬ 
search  assignment,  please  send  o  complete 
resume  to; 

A.  J.  PANERAL 

LRMOUR  RISEIRCH  lOURDAIIOR 

Of  Illinois  Institute  of  Tochnology 

1 0  West  35th  St.  Chicago  1 6,  Illinois 


tangible 
benefits 


To  tho  oloctronic  ofiginoor  and 
physicist  with  domonsiratod 
crootivity  and  sound  tochnical 
background,  HRB,  a  Division  of 
Tho  Singor  Manufacturing  Com¬ 
pany,  offors  on  obundonc#  of 
bonofits.  You  will  shore  in  such 
company  policies  os  paid  vaca¬ 
tions,  company-paid  group  life 
insurance,  retirement  plan  and 
hospitalization  and  medical 
programs.  Salaries  ere  excel¬ 
lent  and  location  is  ideal. 


For  more  information  write: 

Personnel  Officer 
Haller,  Raymond  Rc  Brown,  Inc. 
•  Science  Park 

State  College,  Pennsylvania 


W 


HEN 


Answering  AJrerlisemenls 

1  LLASF  do  ho!  send  original  lilleii, 
ctrlificatei  or  photographs.  Vt  cannot 
he  rtsponsihle  for  therr  return.  Please 
send  photostat  or  carbon  copies. 
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12**  Fl«xikl« 

miyf  ir 
<*o\fr  ftiwl  1 

. 

ir  Fkxibto 

I  n: 

3r  Fl#xikl« 


ClASSIFIE 


ci  Searchlight  Section  advertising 

BUSINESS  OPPORTUNITIES  EQUIPMENT  -  USED  or  RESALE 


DISPLAYED  RATE  UNDISPIAYED  RATE 

The  odvartiting  rat*  it  $34.73  p«r  inch  for  oil  odvarfiting  app*aring  $2.40  a  lin*,  minimum  3  linos.  To  figur*  odvonc*  poymont  count  3 
on  othar  than  o  contract  basis.  Contract  rotas  quetod  on  raquast.  ovoroga  words  os  o  lin*. 

AN  ADVERTISING  INCH  it  maoturad  inch  vorticolly  on  on*  column,  BOX  NUMBERS  count  os  on*  lin*  odditionol  in  unditployad  odt. 

3  columns  30  inchat  to  a  pog*.  DISCOUNT  of  10%  If  full  poymant  it  mod*  in  odvonc*  for  four  con- 

EQUIPMENT  WANTED  or  EOR  SALE  ADVERTISEMENTS  occaptobl*  only  sacutiv*  intartiont  of  unditployad  odt  (not  including  proposals.) 


in  Ditployad  Styl*. 


Sand  NEW  AOS  or  inquiriat  to  Cfotsifiad  Adv.  Div.  of  E/actronies  P.  O.  Box  12,  N.  Y.  36,  N.  Y. 


V.  H.  F.  U.  H.  F. 

RDO  RECEIVER 

38  MC  to  1000  MC  pr*ci«ion  R*c«iv«r 
covering  compi«t^  rang*  uting  3  turning 
unitt.  TK«  RDO  1i  a  high  quolity  Navy 
t*arch  r»c«iv*r  uilng  th*  sam*  turnir>g  unift 
as  th*  AFR-4,  but  hat  additionol  f*otur*t, 
such  as  input  and  output  sigrtcl  strongth  D8 
motors,  audio  outpsFt  motoring,  noiso  hmilof, 
groator  stobility,  for  noiso  moosuring  otc. 
Input  10V60CYC.  Forsodoptor  output  ovoil. 
Comploto  W/3  turning  units. 

Irond  now,  original  boMOs. 

Govt.  ocq.  cost . $1300.00 

HEADPHONES-MIKES-CORDS 

Formo  FIuh  $43.00  HI-FI  Hoodsot — Usos  an¬ 
nular*  groovod  plastic  ftbro  consos  with  voko 
coils  os  in  spoakors,  arsd  brond  r>ow  rubbor 
oor  pods  to  obtoin  spocing  for  corroct  ocous> 
ticol  lood.  GIVES  FINEST  MUSIC  REFRODUC- 
TIONSI  Imp  300  Ohms  por  unit  or  600  Ohms 
whon  wiro  sorios. 

BRAND  NEW  . 

loss  Hood  Rond . 


Writo  for  flyor. 


R.  W.  ELECTRONICS 


0*at.  1. 

2430  S.  Michigon  Avo. 


Chicofo  14.  III. 


FRACTICAILY  NEW 

7  Precision 

Potentiometer  Cord  Winders 

For  InfOTMOtiofi  CoMoet 
RAH  MACHINERY  INC. 

H4M|fl|htlfls««  HI.  WtWTRMlttT,  Ms*f*. 

I*1i<in«‘  PlA'OHOtit  7  2741 


HARRY  KRANTZ  CO. 

th*  lorgast  RESISTOR 
stack  in  th*  Coantry 
Traraandout  Qaontlti** — >'$,  I  B  2  W. 
40  to  70*0  off  miq.  prleaa 

SO  Ckamkart  It..  N.  V.  C.  13  WO  1.5727 


RG-52  (V2  xi  )  X-BAND 

WAVEGUIDE  WITH  FLANGES -12"  FLEXIBLE  WAVEGUIDE 


Blroiflit  WovofMlds  Soetion  with 
Flonfos  (Hf*rall  l**iiifili  US*  with 
'toniUnl  I  (t-40A/r  rhdkr  ftanc"*. 

I4..*.4» 

Btraifht  Wovofoidr  Soetlont  with 

FUnfOi  mrroli  Itmjnh  ^  ffwi  iHiri. 
Tvp*.  t  tJ-.T.i/l*  aiMl  ni-fH.LT’ 
IlMitfvti  . NfW..|ll.7% 


111.7% 

r-ti. 

Wavafoida 

Type 

with  I’i 

;-^9  f 

tJ-4«\  1 

ctit»ke 

in.  7% 

Waveooido 

T>7- 

r»  with  It 

.-.ip/r 

in.7.% 

WavMxId. 

Txih* 

rtj-i75».\  I  i.'in**!  oith  i 

rm«f  flaiiifim . II 

90'  **N’*  Plono  Elhow  thood) 
1 1;  4i»\  simI  I  Ri*S9  1 

ro<Uu4  . 

90*  **C'*  Plans  Ethow  (hand) 

I  II  4«\  and  ru.U»-r  ftantff'*.  n** 

lifUlM  . lAlHI 

Broadband  Crystal  Moont  Ttp>' 
IN2^  \fal  «tth  typr  I  IIK  cfmnt'C- 
lor  Typ»‘  rtj-4rt.\  V  choke  tianitc 
lU«>mRnr<|  from  new  r<iulpnienti 
112. 


TERMS: 

2%  10  DAYS 
NET  30  F.O.B. 
RICHMOND, 
CALIFORNIA 
This  is  o 
partial  listing. 
Plaosa  writ* 
for  our  flysr. 


SCR  584  mm\ 
PEDESTALS 

Comploto  360  otimuth  A  full  olovotion  skv 
swoop  (210').  Fully  oguippod  with  oiimuth 
A  olovotion  motors,  potontiomotors,  solsyns, 
and  omplidynos.  Tho  idool  ontonno  systom 
for  sky  swooping,  trocking.  tolomotoring. 

In  Eacollont  Condition.  Dolivory  from  Stock. 
An  outstanding  buy  of  our  spociol  prko. 
Control  consolot  oiso  in  stock.  Comploto 
dotoils  in  McGraw-Hill  MIT  Rodiotion  lob 
Sorios.  Vol  1  Radar  Systom  Engirsoorirsg  A 
Vol  26  Rodor  Sconnors  4  Aodomos. 


RADIO  RESEARCH 
INSTRUMENT  CO. 


sso 

FIFTH  AVE. 
NEW  YORK 
JUDSON 

4*4641 


Money  savlnf  iHicos  on  tohos.  TV*  Radio.  Trans* 
mittinf.  and  Industrial  Typos.  Now,  Ist  ooallty. 
foarantood.  Top  nama  brands  only.  Govornmant 
snrplos  and  romniorclal  tost.  lab.  and  cooimonica* 
tians  aquipniant  In  ttoeb.  Soil  os  yoor  eieass  tobos 
and  eonipment.  Uniisod.  elaan  tobos  of  all  typos 
wanted.  Send  specific  details  in  Rrst  letter.  Write 
far  “Green  Abeet**  eatatop  2lc. 

AARRY  ElECTRONICS  CORF 
112  Broadway  WA  $.7008  Now  Varb  12.  N.  Y. 


X'Band  Dual  Balanco  Miiors  nitli 
^taiKlanl  I  t:-:m  an<t  l'(;'4nA/l 
flaiiaex.  (’•)n'*i<4tln8  of  tbive  nsa- 
ptc  T  liyinid  jiim’thtnt.  Tmo  hol- 
aiHv  tiutpiir-«:  <ioe  f4>r 

and  i»o«'  for  rerviver.  fhitpiit  rta 
lixr  i>pi*  (Noinecrnr.  T>p** 

t.NA'i  niatcherl  itiiMl**<i  itliiMie**  In- 
rlmltNli  .Nmlv  MttoM  MK-l't 
Adjostablo  Impedaneo  Trantfarm. 
ers  f tii|U(*«*i4‘  hiisL  .\  M4rti4m  <4  r*H*- 
taiKmIar  Hav«‘iniifl<‘  nlth  a  lonai- 
iiHtinal  Abn  <*111  in  tbe  rnp  an«l 
lantinii  1*41  that  the  mhlth  <4  tiu* 
wasibUidf  M-rtimi  iiiaY  Iw  varietl 
meehanlcalty.  Thi^  li  done  hy 
III!  .in',  irf  a  M>f-4Tew.  With  xtanfl- 
art)  rti-sur  and  VO-fnA  V 
IUnk*e«.  Txpe  rii-41.  kll*l*-l. 

tl’sedl.  .|24..'ii» 
Pick  Ua  Horn  Antonna  Txpe  AT- 
4H  ri*.  Hiher  plat**<l  hra*>M, 

IffOg.  vlth  t>tM‘  "V  flttinx.  Thin 
pick  up  U  an  acc'r'toHxrr  to  manx 

X-han«l  tf-tt  •v‘t'4 . 112.-'>n 

Rotary  Joint  300*  U6-4AA  Aanpos 
t\ew) .  li'f.'ni 
(INedi.  .llR.rHi 
OMNI  Oiroctional  Antonna  umn| 
with  hiifh  pimf-r  hi^ar'ini  i  TN  «, 
with  l  i;  4«i  \  <  ianav 

fr-rfNl>..i7.'.ni» 


RADAR  DIVISION 
RAMACE  a  MILLER 
ENTERPRISES 

3111  FLORIDA  AVE. 
RICHMOND.  CALIF. 
PHONE  BEocon  4.7MI 


LARGEST  STOCK  OF 


KlilLAYS 


IN  THE  WORLD 

SOLENOIDS  •STEPPERS 
SENSITROLS 

PRODUCTION  QUANTITIES 

MOST  MAKES  IN  STOCK 
Send  for  Latest  Catalog  E 


>Wv\v  \vVv•^vv^  vA**v\ 

RELAY  CORP. 

Pofimartt  U4»«*opmI  Ceeerel  Cwe 

tnsmimsxmBssgnmBm 


UniversaP 


BEARINGS - 

Mlnlaiuraa;  Practoioii;  SlololaM  Stoal; 
Spaciol  Sltat,  Tolaroaca  A  Continictlon. 

RAWAY  BEARING  CO. 

4.|  Fartytli,  81.  Walkw  S-llM  N.  V.  C.  2.  N  V. 
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SEARCHLIGHT  SECTION 


OF  THE  WORLD'S  LARGEST  MICROWAVE,  TEST  EQUIPMENT  AND 

®  new  unused  surplus  stand- 

A.  ®  ^  LABORATORY  RECEIVERS 

I  AN/APR4  complete  with  five  tun- 

^7^  I  "'-‘- 

rn  .f  I  AN/APR-5,  3000-6000  m.c. 

^  QP  /^^J|  AN/APRIO,  2000-4400  m.c. 

'^ViiS*  ■»  NEW  TS148  UP  X  BAND 

SPECTRUM  ANALYZER 

'  TS-147  X  BAND  SIGNAL  OTHfff  TFST  £QUIPM£NT  UStD  CHtCKfO  OUT  SUMPIUS 


NEW  TS-147  X  BAND  SIGNAL 
GENERATOR 

Ttttt  S*t  TS  147  Uf  »  a  portable 
Microwove  Sipnol  Oonorator  doti9ffiod 
(or  fo«tin9  ond  od|if«tin9  boocon 
oquipment  and  rodor  tysfomt  which 
oporofe  within  tho  froquoncy  ronqo 
of  8500  MC  to  9000  MC. 

We  carry  one  of  the  lorgest  tube 
inventories  in  the  USA.  Thou¬ 
sands  of  Magnetrons,  Klystrons, 
Keceiving  and  Transmitting  tubes. 
Semiconductors,  etc.  Write,  giv¬ 
ing  your  requirements.  If  you 
hove  similar  items  for  disposal, 
ploose  ofFer  us. 

WHOIESALE  and  EXPORT  ONLY 
Minimum  tube  order  $25 


TS3A  AP 
IIP4  AP 
TSL2  AP 
TAtS  AP 
TS14  AP 
TSIS 
TSU 
T527 
T828 
TS33  AP 
TSS4  AP 
TSS4A  AP 


T3S  AP 
TSM  AP 
IMA 
TS4S 
TS44 

TS47  APM 

TS41 

T$«2 

TS8$  AP 

T51M 

TS182A  AP 

T5LM 


T5118  AP 
TSUI 
TSU7 
TS12S  AP 
TSm  AP 
TSL73 
TS174  AP 
TS17$  AP 
TSU2 
TS3M 
TS2S4 
TS22« 


TFfM  1 

APALl 

APA38 

APS3  APS4 

APT2APT$ 

•C3S2C 

•C788C 

UPMt 

UPM7 

UPM38 

UPM33 

URMM 

end  many  ethers 


Phone;  OReoen  4-7070 

il^tffgincs,  INC 

119  PRINCE  ST. 

NEW  YORK  12,  N.  Y. 

Coble;  rciiseitup 


SEARCHLIGHT 

EQUIPMENT  SPOTTING 

SERVICE 

This  service  it  aimed  at  helping  you,  the  reader  of  "SEARCHLIGHT",  to 
locate  surplus  new  and  used  electronic  equipment  and  components  not 
currently  advertised.  (This  service  is  for  USER-BUYERS  only)  No  charge 
or  obligation. 

How  to  use:  Check  the  dealer  ods  to  see  if  what  you  wont  is  not  currently 
advertised.  If  not,  send  us  the  specifications  of  the  equipment  wanted  on 
the  coupon  below,  or  on  your  own  company  letterhead  to: 

SEARCHLIGHT  EQUIPMENT  SPOHING  SERVICE 

Electronics  Classified  Division 
P.O.  Box  12,  N.Y.  36,  N.Y. 

Your  requirements  will  l>e  brought  promptly  to  the  attention  of  the  equipment 
dealers  advertising  in  this  section.  You  will  receive  replies  directly  from  them. 


Searchlight  Equipment  Spotting  Service 
c/e  Classified  Advertising,  ELECTRONICS 
P.  O.  Box  12,  N.  Y.  M,  N.  Y. 

Ploose  help  us  to  locote  the  following  equipment: 


These 

"Searchlight" 

advertisements 

ore  live  opportunities  in  the 
Electronic  field. 

Each  announcement  repre¬ 
sents  o  current  Wont  or 
Offering  of  on  organization 
or  individual  in  the  field. 
Some  hove  money-saving 
possibilities,  others  ore  op¬ 
portunities  for  more  business; 
many  ore  employment  oppor¬ 
tunities;  still  others  offer 
equipment — used  or  surplus 
new. 

"Searchlight"  advertisements 
ore  constantly  changing.  New 
opportunities  ore  constantly 
finding  their  way  into  this 
great  Wont  medium,  each 
issue.  Regular  reading  of  the 
"Searchlight"  pages  con  be 
os  important  to  you  os  read¬ 
ing  the  editorial  sections,- 
Editorial  matter  is  news  of  the 
industry;  Advertising  is  NEWS 
OF  OPPORTUNITIES  offered 
in  the  Industry. 

for 

EVERY  business  WANT 
“Think 

SEARCHLiGHT  first’’ 


SEARCHLIGHT  SECTION 


SPECIAL  VALUES ! ! 

CV*l2/APf|.t.  Mixtr,  Aity.  for  A  Pit  6  rrcrher.  40«»A 
im  .'fMKNA  nil.  Tuiuibif  «'  llAtiU  ..  .124.50 

CV-13  MUtr  AtMmbly  tm  Al*U  H  rtctw^r.  Tbr  tnixpr 
U  <l«*HiKn(Kl  to  enter  the  raiiKe  to  4<hh)  uh*  122.50 
SPR-2  lr«M  Antf.  (’ooMlntH  of  t  iliiml  biitterflt  <tet«*t*tor 
roTeilnK  H<i  to  i.iNHi  me.  Meaaji  «re  protiiled 
fur  •tiUHuatlrmliy  M*«nnliiK  tlie  •^pemruni.  And  for 
re«*urdlng  the  nigiuiN  on  2*  inch  p«prr  tape.  Itraml 
new.  4'«>mplHe  with  1M7  rr>'«lal  and  amphMtoi  nt« 

tliWH  . 135.00 

Klytlran  MMifit  for  72R.\  kh^lMtn  MO  run  f'oinuli  te 

with  ruiiiog  pluBger  and  all  fittlngH . .^...57.95 

BC  9tl.  tfuai  coax,  ttaltcli.  With  Hrltlah  I'oniwetnr^ 

I  tefui  up  to  4«Hi  me . 12.50 

90  Oh  AlOowi.  ‘  W*  Haml.  with  flaoam  **ir* 

l*l«nr  . 118.55 

Armaliiret  for  KIW8  dtnamntnr^ . 52  50 

Antanna  Strain  Ihtolatort:  John**«in  ffl.*t6-151.  52.00 

Sawtooth  patontiometcr.  W  K.  ff  1.  KHl 

obni«  .V*0  Watt.  Drilvrra  •oiHtouth  rurrent  waio* 
form  .'lOU  deg.  nmtin  rtdatlon  llm<«h«‘a  ixo  di^g. 

•pan  .  52.50 

Capacitor,  GC  l*>ranol,  #l4Pian.  A.1%  mfd '2.%.non 

vdr  .  510.95 

Roetlvor  front  ontf  cavity  roaanatar:  T\ine<i  8700  to  .'UOO 
me  with  a  loaded  t4  <»f  .’iituo.  VO  ohm,  t>pe  .N  Input. 
Video  outptit  rnim  1N87  rr>>«tal.  May  he  u-e^il  at  i|Uar> 
t«*f  aa%e  ll.l  to  1.4  knirl . 522-50 


DYNAMOTORS 


WAVEGUIDE  FLANGES 


OAO.m  I*  3.2  430  .00 

BOAR  *3  30  3.23  173  .130 

PC  *4— BRAND  NEW 

N*vy  ty**  CAJO-2II444.  Ihmi;  103  t«  130  VOC. 
»ul:  •IIRm’  2«  VOC  tl  20  •«■»«  (r  13  VOC  It  40  i 
RiOii  OMiraO  iiO  nmiliti  «ilh  llni  iwilch 


INVERTERS 

•00- IB  liiit  24.«0«,  *2 A.  •■till;  113  V.  MO  ty.  7A 
I  ihiM.  UmO  •imIIiiI  $12.00 

PE.2ltH:  lint:  23/30y0e.  (2  imi.  Oatnt:  113  V  300 

300  ey  1300  Vott-AnMn  .  $21  00 

EICOR.MLIOM.t.  Imt:  13.73V;  K-tA  Oitnt:  113 
V  IOO-.3.3.  O.N  PF.IOOVA . $22.30 


UG  3«/U 
UG  40/U 
UG  40A/U 


UG  31/U 
UG  53/U 
UG  $2A/U 


COMMUNICATIONS 
EQUIPMENT  CO. 

343  Canal  St. 
New  York  13,  N.  Y. 

CHAS.  ROSEN 
Phone :  CAnal  6-4882 


DIRICT  ALL  INQUIRIIS  TO  DEPT.  Et 


X-BAND— RG,  52/U  WAVE  GUIDE 

PARABOLOID  OlOH,  Ig**  diuu.  Hum  Ahuuinuni  I" 

Vm  .IN  .tl’H-O . $4.50 

3  CM  DIPOLE  lod  Krrd  .VviMnhIy  <M.t  br  u....!  with 

ihinr  illiih.  I  4  InrluN.  Iihk .  $3.00 

FLEXIBLE  SECTION  y  In.  t.inif,  rm.r*to  (*mir.$3.30 
30*  Pir.b.hc  Hpiin  .Lliiiitinura  dlidi  hMy** 

.  $4.03 

3  CM.  OIPOLE  FEED.  1.3“  U  for  .\I>S  1.-.  HiU” 

f'l’i'  $12.30 

MITBEO  ELBOW,  f’».t  .Vlumlnuni,  !f4“  i  S“  w.f;. 

W  K.  flMitr-  "E"  PLANE  . $3.30 

CrM-GilO.  Otfiatlinl  CmhIm-.  r(i-4n  nutnit  flangr. 
Miin  f.ulde  U  0“  itth  10  Iirg.  "K"  rlanr  hand 

It  nnr  .Wl.  in<t  Is  mini  «lth  Hid.  I  t:  3S  T<:  40 

Itinirs  I'niipllni  fliuri.:  to  dl>  Nonilnil . 3I3.M 

Pnuari  Gmo.  Swti.n  with  13  Ih.  laiiir .  $10.00 

DlnetlMil  Cowglir.  r«;  to  I  laki-  nlT  Joilh . $13.00 

MAGNET  AND  STABILIIER  CAVITY  Knr  1J4I  M,| 

nrlniB  .  $24.30 

HO  driiiw  rlhmi,,  I'Un..  tS“  radius . $0.30 

Biocm/ric.i«ir  mil.  Ciiii|t«l.  with  O.al  klyttrin 
auml.  TB/ATB  MCttm.  Owiil.i.r,  i.O  30  m  IF/- 
Mlur  mil.  Orloinally  OmIi.M  lir  9000  in  riwivlif 

■ll.l  723 A  B.  Niw.  iMt  libM  $22.30 

3  CM  ANTENNA  ASSEMBLY;  I  sn.  17'  pitihilold 
dish,  npt-riUni  fmwi  34  tdr  mnfor.  Itnm  p.iii.rn;  .3 
•W.  In  hioh  .Lilniuth  and  alnatlnn  Hnoor  H.an; 
over  100  dal.  al  3.3  sriAs  psw  mlniiir.  Klrsatl.m  Scan 
osar  1  dra.  Till.  IHn-  21  dag . $33.00 


MICROWAVE  MAGNETRONS 

2J2IA  33.30  1  2J37  $9.00 1 2J$2  $3.00 

2J22  $7.30 1 2330  $12.30  1  723A  $3.00 

2J2S  $3.30  12339  312.93 1  QKM  $19.30 

2322  $3.30  1  2349  3IO  OoIQK6I  $I«.93 

2331  ^l2J0223l5i____J^25_U[K»^_  $l».00 

MEDIUM  POWER  PULSER 

The  MIT  MOD  III  PULSER  U  a  lightweight,  metlium 
ptmer  radar  modulator  using  an  R  In  a  regenera- 
tlte  M'lcklng  rMCtllaior  rlreult  feefUnc  a  71-VK  power 
aiupUher.  Peak  output  !<«  18  KV  at  18  .kmp'h  Into  a 
0.5/1. n  Tumtc.  at  a  imn)  ikhm  loatl.  Ihil’i#  vLldtlu  are 
duty  ratio  of  u.tmi.  Primary  power  reojulrenientu  are: 
115  I«M)-18<H)  rpM  ::  y\.  AliO  18  ulr  at  5  .kiup.  .\n 

external  trigger  of  at  leaet  5^1  t.  peak  U  required.  .511 
unita  are  new.  complete  with  all  tuhr^.  prennurlzed 
housing,  and  <*rheniatlc  diaaram  ^OT  SA 

tRefer  to  lUdUh  Rerte«..  Vid.  5.  Hec.  5. 1 « 


PULSE  TRANSFORMERS 


RS^ 

352-7I50.  Primary  5<l  olimv  ^Lei'oiidary 
ItMMt  iihmA.  ll.ikMh,  18.0 
l^uW:  or  8  UTiec.  at  .ool  dui> 

ratio.  Fitted  with  magnetron  well 
and  bifliar  winding  for  fllament  lUp- 

ply  . 522-Si 

K-2745  Primary:  3.1/8.8  KV'.  5U  oiniiH  Z  Secondary: 
14,  18.8  KV  108.5  obniH  Z.  l*uW  length:  U.8.5/1.U 

tPN)  «HI  |*I*S  l*k  l*nwer  8(N»  1.5U  KW  Rltllart  l.S 

Amp  llai  'built-in”  magnetnto  well . 532.50 

K-24il-A  Primary:  3.1  8.8  KV  .Vi  ohm*  illoei.  Sec* 
imdary  14  11.5  KV — KhMl  ohniA  Z.  Pul-ie  length:  I 
a<9rr  0  8iN»  |*|*M  Pk.  Power  (hit:  80«)  1.10  KW.  liitilar 

1.3  .Vinp.  Pitt<^  with  magnetron  well . 529.50 

GE  SK-2449A.  I*rlmar>:  »..in  KV.  50  ohma  Tmp.  Hec* 
omlar)  :  88  KV,  450  (thnia.  Ihilwe  length:  1.0.5/S  u-ec 
m  A15  180  PI*S.  PK  Ptmer  (hit:  1.740  KW  Bifliar: 

1.5  arnpM  (a<  <Lhowni  .  . 502.50 

GE  tfK.274t*A.  0.5  unec  0  8000  IV*.  Pk.  Ihir.  out  U 
38  KW  impedanee  40:pNl  ohm  output.  Prl.  rolta  8.3 
KV  Pk.  Sec.  ToltA  11.5  KV  Pk.  RiflUr  rated  at  1..3 
-Vmp.  K1tte$^Alth^jMagw8ru(^wel^^^^^^^ . .124.50 

I.  F.  AMPLIFIER  STRIPS 

Modal  15:  30  me  center  fmi.  R.W.  S.Snic.  (iiatn:  ASilb. 

5  MtageH  of  «.\(’7.  Hae  lh‘  restorer  and  rtileo 
deteetrw.  Input  Impedance:  50  ohma.  Le^s  tuben. 515.00 
30  Me.  IF  Mrip.  Twe'i  8-0A('7.  lUndwhlth  la  Sme  (lain: 
180  dh.  New.  coinpiHe  with  all  tuhea  and  <4Cheiua“ 

th-  . 518.50 

60  MC.  Miniature  IF  ntiip.  unlng  O.VKS'a  80  Sic  renter 
Freg  (l^n:  V5  dh  at  llamlwidth  of  8.7  Mr.  New. 

■  515.00 

10  CM  ANTENNA 

~-v.  lU'atxm  antenna.  .%S3I  .VPN-7.  Oninl- 

^  <tirerti«wul.  Radiating  «^ur- 
fmv  enrlo>hed  In  w$*ather 

Cp?  $12-50 


3"  RBMna  Elopstd 
iTimt  Mattr 


M2” 


PHOTO  ELECTRIC 
SWITCH.  l>arkne«A 
tbniwN  the  Rwltch  turn*  light  on  at 
du^k  .  .  .  olT  at  dawn.  KooU  iMirgUra 
who  watch  for  ^Igna  of  AnllAOd 
emMv  hnUMe .  • 


0 


TELECHRON  Motors 

IVi - J\  I  RPM  .... 53.95  i  60  RPM  ...54.85 

R  I  2  RPM  ....  2.98  3  RPHr  ...  2.U 

6  •••.  3.98  I  RP.ZMf  2.88 

Ir^  ^  V3.8  RPM  ..  3.15  I  I  RP12Hr..  3.25 

I  RPM— M  Cyalaa.  51.85 
Xw....e^LgSaratary  Spadal  I  at  Each  Malar  |2S 

OlEASON-AVERY  1800  tynchraaaui  malar 

Il5v  18  watt . 54.58 

tama  matar  8  RPM  . . 8.50 

HAYDON  TIMIN<r  MOTORS 

_  I  Rav  4  hauri  II5« . 51.70 

I  BPM  HSv  60cy .  2.80 

1  I  RPM  73t«  60ey .  1.00 

I  1Wn\  2  RPM  23dv  Mky .  1.00 

J  nf  Al  3  .  2.m 

^  II I  ■I  30  RPM  Il5v  80cy  .  Z80 

VWlBf  450  RPM  Il5v  80cy .  1.30 

HANSEN  4RPM  H5v  60cy.  4.24 

CRAMER  4  RPM  Il5v  60cy  4.85 

Laharatary  vpacial  I  af  aach  matar . 518.58 

RELAY  CONTACT  BURNISHERS  .SY-2  fnr  sfoO 

PM  MOTORS  ^  •; 

OELCr.:VlEHL  *3^’ 

ll*am.d  IrMi  Malantat  I 

Sm  Oar  Olhar  Ad  m  Pag.  If? 


INCLUDE 
POSTAGE 
M  C  Day  St. 
Ngw  Y.Hi  7, 
N.  Y. 


W  atch  — 

the  Searchlight  Section 
for 

Equipment  Opportunities 


LEGRI  S  COMPANY 

Want  to  buy 

MN-BRiDlEf 

Resistors  &  Potentiometers 

fo  enlarge  our  stock 


LEGRI  S  COMPANY 
391  Rivordalo  Avo.,  Yonkort  5,  N.  Y. 


NEED  METERS? 

STANDARD  or  SPECIALS 

ANY  QUANTITY-NEW-MILITARY 


rnn  electri 

ruil  AIRCRAI 
Al  I  MAKES- 

ALL  ranges 

METERS 


ELECTRONIC-MILITARY 

AIRCRAFT-NAMS 


MAKES-MODELS 

RANGES-SIZES 


REPAIRED 

RESCALED 

RECALIBRATED 


WRITE  -  PHONE  -  WIRE 

A  &  M  INSTRUMENT  SERVICE 
INC. 

76-14  Woodside  Av*. 

Elmhurst  73,  N.  Y. 

CAA  No.  4264  ltd.  HA  9-2925 


Electronic  LABORATORY  SUPPLY  COMPANY 


PrBiniuni  quality  NEW  compoMnts  of  below  factory  prices 

AUGUST  SPECIAL:  PRECISION  MOLDED  DEPOSITED  CARBON  RESISTORS 

100  K  ohmg  :±;  IS,  1  Watt,  Type  MDF  ill  par  bundrad 

A  Writa  for  ear  14  paqa  CATALOG  and  SPECIAL  mailinqa 


|7a0t  GtRMANTOWN  AVENUE  «  PHILADELPHIA  19,  PENNSYLVANIA  a  CHaatnut  Mill  B-7700 
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SEARCHLIGHT  SECTION 


1108  Venice  Boulevard  •  P.O.  Box  15654 
Los  Angeles  15,  California  •  Richmond  9^7644 

CaU^AMntt;  JASHfUC  Uh^r^:  FAX 


^■ntf 

mi 

nvA 

wL-m 

CirZM 

QR221 

2310 

OX-2JSA 

rG.23SA 

FG.lStA 

aK.24} 
■•24SA 
QK.24< 
qN-249 
WC.2490 
WC.249C 
2MIV 
2MTN 
2MTL 
Wt.2llA 
WC.2S2A 
WC.2MA 
HK2i20 
FC-2UA 
WI.2UO 
2S9A 
V-2<2 
FF2«S 
Wt2C«A 


2M41 
2H42 
2K44. 
2H4f. . 
2I14<.  . 

2II4T.  . 
2«4f. 
2RM 

2RS4 

2RSS  .. 
2SM1S  .. 
3A01 
lAOOt.  .  . 
IA€0?  . . 

104 

ion 

1023 

1024 
3B24W 
3B24WA. 
3021 
3024 
3029  . 
3C01 
3C22 

3C24  24C 

3C34 

3CSS 

1C4S 

3001.ft2 

30F11A 

3129 

3FF2A 

3JFI 

AJ09 


wi.4MA 

Wi.4MA 

WC-412A 

WI.41iA 

WL-412A 

Wt-4t7A 

WK>4UA 

NI.421A 

NI-422A 

«Vt-421A 

€149 

432A 

4320 

434A 

4440 

4MTN 

4MTL 

WL-494 

QM4S9 


VACUUM  CAPACITORS 

50  mmfd.  32  KV. . .  6.00 
75  mfflfd.  20  KV...  10.00 
100  mmfd.  20  KV...  12.50 
Also  Offior  Values 


TOO? 

7X02 

?vr2 

•OCll 

•••14 

••C12 

12AT7WA 

tlAUTWA 

12AV7 

12007 

12007 

0L14 

•Lll 

UH04 

T.2t 

OH>21 

OJ22 

X>21 

MH>24 

^M^1C24 

2«A70t 

24 04 

24t4W6 

FO-27A 

IVN-24 

2407W 

IIH290 

14V 

IITO 

CI-14C  . 

00-41 

V-44 

■  K47 

V€40-32 


FC.271  4141  34.4# 
272A.  4.44 

F0244  24.44 

Wt.242A  2.44 

WI.2920  2.44 

«rK-243A  3.44 

QR-2t3A  244.44 

qM.244  A  244.44 

00-244  q 

WC-294A  4.M 

WI-24CA  3.24 

WC-2t7A  2.44 

WC-294A  7.44 

291A  4.44 

GL299  1.44 

341A  Q 

CO. 342  3.44 

144TN  17.44 

344  TL  17.44 

Wt-344A  2.44 

347A  IKN74  .44 

301-3440  9.44 

ORS44  Q 

QX149  Q 


4C22  MF144  12 
CV92  7 
4C2t  14 

4C32  14 

4C14  13 

4021  22 

4127  7 

4i77A  7« 


4X444A  . 
4A4 

C40  4C34 

J  4014- 4274 
AOl 
S002A 
40007  .  . 

SCO! 
9C01A 
4C07 

4C07A  . 

4C011A 

4C22 


2AC14 

2A01 

2A01A  . . 

3A0iSA  . 

7024 

3C33'PIX2S3 

2CS4 

2CS4  4440 

7C17 

7C39A 

2C44 

2C42 

2C4S 

2C44 

iC44 

2C44 

2C91 

2C42 

3C4] 

2021 

2021W  .. 

2029 

2122 

2124 

2124 

2I24A 

2124.  .  . 

2127 . 

2X32. . . . 

7134.. . 

2139  .. 

2141. .  . 

2142 

2144. 

2149 

2144 

2141 

2144 

2144 

2144 

2141 
2141 A 

2142 
2142A 
2K22 
2K23 
2M24 
2K24 
2M24 
SK39 


SPECIAL 

5”  DUAL  GUN  TUBE 


Lonq  oorviitoncy  loco,  P7  tcroofi. 
Votw#  ot  $300.00.  Tliit  twbo  Koi 
boots  roioctod  for  mHitory  o«o. 

MIy  f  17  QC 

Gvoronfood  ^  ■  avU 


304-1140  4.44 

3»c.3tl0  4.44 

30C-312A  1.24 

St3C  2.44 

313CA  2.44 

«4t-31SA  14.44 

30C-314A  .34 

0X319  44.44 

323A  7.44 

VT.S27A  3.44 

F-324A  0 

329A  4.44 

132A  24.44 

30C-334A  3.44 

WI-337A  3.44 

WC.134A  7.94 

3NrC-344A  3.74 

aK149  4249  244.44 
I-349A  1.44 

30I-344A  2.24 

3440  1.44 

OKSSl  4114  94.44 

144A  7.44 

344C  2.44 

344A  14.44 

3440  3.44 

WI-399A  .94 

3710  1.44 

373A  2.44 


742A 

30C-741A 

3«|.744A 

744A 

744AV.GV 

CM747 

7470 

3«t-744A 

711A 

714A 

714AV 

71$A 

7140 

71 4€ 

717A 
719  A 

724AV-IV 

721A 

7210 

722A 

723A  O 

WC724A 

WI7240 

729A 

7240 

724C  ... 

734A  .... 
744TL 


All  pricos  F.O.I.  Lo4  Anooloi,  lubioct  to 
chongo  without  notico.  Minimum  ordor  $10.00 
Chock  with  U4  for  itomt  not  liitod. 


Thousonds  of  othor  typos  in  itock.  RECEIV¬ 
ING  TUBESI  Wo  carry  o  comploto  lino,  Stond- 
Qrd  brands  only. 
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through  exclusive  automatically  controlled  processes 


Consistent  Tl  resistor  stability  and 
performance  for  every  run,  such  as 
the  carbon  depositing  operation 
shown  above,  are  assured  by  exclusive 

Tl  automatically  controlled  processes. 


P'or  your  resistor  applications  that  demand  stability,  Tl 
precision  carbon  film  resistors  provide  three  full  lines  — 
hermetically  sealed,  molded,  and  mil-line. 

Low  negative  temperature  coefficient  of  resistance 
(0.03 — 0.05 "o/'O  provides  reliable  |)erforniance  under 
full  load  with  linear  derating  from  70°  to  1.50°C. 

For  your  next  resistor  ap|)lication,  select  from  one  of  the 
following  encapsulations : 


AVERAGE  PERFORMANCE  OF  Tl  RESISTORS* 


Temperature  Cycling  per  Mil  R- 105096  (4.6.3) 

Low  Temperature  Exposure  per  Mil  R-10509B  (4.6.4) 
Short  Time  Overload  per  Mil-R-105096  (4.6.5) 

Effect  of  Soldering  per  Mil  R-10509B  (4.6.8) 

Shelf  Life,  change  per  year 

Insulation  Resistance  per  Mil-R-10509B  (4.6.7) 

Voltage  Coefficient 


*  Unlns  othtiwiie  noM.  dtt*  is  %  chan|t  in  total  inistinca 


HERMETICALLY  SEALED 

+0.05  to  -0.15% 

Less  than  ±0.10% 

0  to  ±0.15% 

Less  than  ±0.05% 

Less  than  ±0.10% 

Greater  than  1,000,000  Megohms 
Less  than  0.002%/Vott 

HERMETICALLY  SEALED:  for 

highest  reliability . . .  solder  sealed 
in  a  vitrified  ceramic  case  for  utmost 
protection . . .  V6  to  2-watt  ratings. 


+0.05  to  -0.15% 

Less  than  ±0.1(1% 

Less  than  ±0.10% 

Less  than  ±0.05% 

Less  than  ±0.10% 

Greater  than  lOO.OW  Megohms 
Less  than  0.002%/Volt 

MOLDED:  encased  in  a  tough, 
molded  jacket  for  protection 
against  mechanical  damage  and 
moisture  ...  Vi  to  2-watt  ratings. 


0  to  -0.15% 

Less  than  ±0.10% 

Less  than  ±0.10% 

Less  than  ±0.10% 

Less  than  ±0.10% 

Greater  than  lOO.OM  Megohms 
Less  than  0.002%/Voit 

MIL-LINE:  new  design  provides 
full  load  performance  at  70°C. 
derates  linearly  to  0  at  150°C  .  . . 
light  weight  .  .  .  small  size  .  .  . 
exclusive  Tl  multi-coat  synthetic 
protection  . . .  V6  to  2-watt  ratings. 


ALL  LINES  EXCEED  APPLICABLE  MILITARY  SPECIFICATIONS. 


AVAILABLE  TODAY  FROM  YOUR  NEAREST  Tl  DISTRIBUTOR 


AVAILABLE  IN  PRODUCTION  QUANTITIES  FROM: 


TEXAS  INSTRUMENTS  SALES  OFFICES 
OAUAS  •  NEW  YORK  •  CHICAGO  •  EOS  ANGELES 
CAMDEN  •  DAYTON  •  DENVER 

DETROIT  •  OTTAWA  •  SYRACUSE  •  SAN  OIEGO 
WAITHAM  •  WASHINGTON  0  C 


Texas  Instruments 

INCORPORATED 

SCMICONDUCTOft  -  COMPONENTS  DIVISION 
POST  orriCB  box  3ii  •  iDallab,  Texas 


I 


.  .give  your  TV  set  designs  the  new  look! 


Women’s  tastes  favor  the  “slim... trim”  look.  And  manufacturers  of  TV  sets 
who  never  underestimate  the  power  of  the  American  woman  are  designing  for 
lighter-weight,  slimmer  TV  cabinets.  They’re  doing  it  by  specifying  RCA  110 
picture  tubes— commercially  available  in  17”-,  21”-,  and  24”-types. 

RCA’s  “straight”  electron-gun  is  designed  to  minimize  deflection  distortion— 
and  eliminates  the  need  for  an  ion-trap  magnet.  Inches  shorter  in  length  than 
90®-deflection  types  having  the  same  size  faceplate,  RCA  110°-deflcction  picture 
tubes  with  super-aluminizing  produce  bright,  high-contrast  pictures. 

RCA  110°  picture  tubes  are  available  in  quantity  to  meet  your  production 
schedule.  RCA  can  also  supply  you  with  the  horizontal  and  vertical  deflection 
tubes  for  110°-deflection  systems.  For  further  information, 
call  your  RCA  Field  Representative. 


RCA  FIELD  OFFICES 

East:  744  Brood  Sirael 

Nework  2,  New  Jersey 
HUmboldt  S-3900 

Midwest:  Soile  1154 

Merchondise  Mori  Plato 
Chicago  54,  Illinois 
WHileholl  4  2900 

West:  6335  j  Woshington  Blvd. 
Los  Angeles  22,  Calif. 
RAymond  3-8361 


•  •  <  I  u  \  I  *  *  • 
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and  silver  bright! 


RADIO  CORPORATION  OF  AMERICA 

Electron  Tube  Division  Harrison,  N.  J. 


